Historic, Archive Document 


Do not assume content reflects current 
scientific knowledge, policies, or practices. 





| 


Reserve 
aSB9AS | 
eC8U5 | 

ad 


ENVIRONMENTAL 
STATEMENT 


3 FOR 


| 
| 
| 
| 


TRIAL BOLL WEEVIL ERADICATION 
PROGRAM 





U.S.DEPARTMENT OF AGRICULTURE. 
ANIMAL PLANT HEALTH INSPECTION SERVICE. 


WASHINGTON DC. 20250 


JUN 1976 





USDA ENVIRONMENTAL STATEMENT 


Trial Boll Weevil Eradication Program 


_& § 

MATION 2; Aerir 
Prepared in Accordance with SN ATLT UR Ay LIBR 
Sec. 102(2)(C) of P.L. 91-190 JUN ~ 6 1977 

Summary Sheet “HALO, 
AG s PRE, 
a E, 
Drart (7) Final (x) 


U.S. Department of Agriculture. 
Animal and Plant Health Inspection Service / 


Contact: F. J. Mulhern, Room 316-A, U.S. Department of Agriculture, 


Washington, D.C. 20250, telephone (202) 447-3668. 
Administrative (x) Legislative ( ) 


The proposed action is to conduct a 3-year trial boll weevil 
eradication program on approximately 260,000 acres of cotton in 
Virginia, North Carolina, and South Carolina to determine if the 
technical and operational requirements for eradication can be 
executed successfully in a large-scale operational program. The 
boll weevil is the most important agricultural pest in the 

United States. It costs cotton producers and the U.S. economy $200 
to $300 million annually in losses and control. Approximately one- 
third of the insecticide applied in the United States each year for 


control of agricultural insect pests is for boll weevil control. 


The population suppression technology that will be utilized in the 
trial program involves the integration of chemical, biological, and 


cultural control measures in a precisely timed program. 


Scientific data have established, and are reported in the environ- 
mental statement, that the use of the population suppression tech- 
niques that will be employed in the program will result in no 


excessive or irreversible impact on the environment. 


Alternatives considered to the proposed program are: (1) Organizing 
and implementing an areawide boll weevil management program; (2) Con- 
oil 


tinue present control strategy where growers apply repeated pesticide 


treatments throughout each growing season. 


Federal, State, local agencies, and other parties from which comments 

have been requested: 

Agricultural Research Service, Economic Research Service, 

Extension Service, Cooperative State Research Service, 

Agricultural Stabilization and Conservation service, U.S. Department 
of Agriculture 

Environmental Protection Agency 

Experiment stations, 13 States involved 

Environmental and Conservation organizations 

Cooperative extension services, 13 States involved 

State departments of agriculture, 13 States involved 

Cotton producers and producer organizations 

The general public . 


See Appendix J for mailine list 


The draft statement was made available to the Council on Environmental 


Quality and the public on July 7253 1-9 75. 
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of Agriculture, Washington, D.C. 20250 
4 DESCRIPTION 
The boll weevil, Anthonomus grandis grandis Boheman, is an introduced 
species from Mexico which entered the United States near Brownsville, 
Texas, in approximately 1892 (60). It advanced across the Cotton Belt 
at 40 to 160 miles a year and by 1922 had infested more than 85 percent 


of the cotton production area of the United States (69). 


This spread covered the limits of cotton production up the eastern 
seaboard. Spread to the west has been much slower and the boll weevil 
is presently established east of a line from the Texas High Plains into 


the Big Bend region of south Texas. As shown in Figure 1, this area 


* There are a number of references cited in this document which are 
listed in the appendix and which are incorporated by reference into 
this Statement. Such references are identified herein as (1) and (2), 
etc. All of such references have been thoroughly considered in connec-— 
tion with preparation of this document, even though there is not set 
forth in the Statement a detailed analysis of each reference and each 
item of information contained therein. 


covers all or parts of 13 States which produce approximately two-thirds 


of the cotton produced in the United States. 


Further spread to the west is presently being retarded through the use 
of a boll weevil reproduction-diapause insecticide control program on 
infested cotton acreage adjacent to uninfested acreage on the Texas High 
Plains, and along the Rio Grande north of Presidio, Texas (3). This 
program was initiated in 1964 by the U.S. Department of Agriculture and 
the Plains Cotton Growers, Inc., when weevil infestations were Pa on 
the High Plains around the edge of the Cap Rock along with economically 
damaging populations in the Rolling Plains to the east. This program 
has been successful in preventing the boll weevil from further spread 
and establishment on the High Plains and in the cotton-producing areas 


to the west. 


The boll weevil is generally recognized as the most economically impor- 
tant agricultural insect pest in the United States. In the years since 
the boll weevil entered the United States, it has caused losses to the 
nation's economy estimated to total more than $12 billion. Current 
annual losses are estimated to range from $125 to $224 million (4). 
Moreover, an additional $50 to $75 million is spent each year for insec- 
ticidal control of this pest. Greater quantities of insecticide are 
applied in the United States each year for control of the boll weevil 


than for any other insect or insect complex. 


CS 


The adult boll weevil is grayish to brownish in color and is an average 
of 1/4 inch long including the snout (69). The life cycle and develop- 
mental periods vary somewhat depending upon location and climatic condi- 
Pronem(35,)460,062, 69,5107). The adults hibernate in a state of diapause 
(21) in ground litter and woods trash along the edge of woods, turnrows, 
and fencerows, and emerge from hibernation from March 1 to July 1 or 
later. Starting in the spring and continuing throughout the fruiting 
stage of the cotton, the female weevil lays eggs singly in punctures 
made within squares (flower buds) and bolls. From early to midseason, 
Squares are preferred for oviposition; whereas in the latter part of the 
season, eggs are laid in both squares and bolls. The developmental 
period from egg to adult is influenced by temperature and is shortest in 
midseason. The eggs which are laid in the square or boll hatch into 
larvae’ in 3°to 5 days. The larvae feed for 7 to 14 days within the 
square nf boll and then change into pupae. The pupae develop into 
adults in 3 to 5 days. The adult upon emergence from the square or 
boll, feeds for 3 to 7 days (preoviposition), mates, and begins laying 
eges for the next generation. The development of weevils in bolls may 


be three times longer than in squares. 


Under favorable climatic conditions, eight generations could develop 
each year (27, 84). Generation-to-generation increases in the midsouth 
average five-fold and range from one to nine point six-fold (82). This 


rate of increase varies depending on the location and climatic conditions. 


Cotton production losses result from adult feeding on squares and bolls 
and the development of larva in the squares and bolls. Each female lays 
130-175 eggs over a 30 to 40 day period. Normally only a single egg is 
laid in a square and each female may oviposit in five to seven squares/ 
day (46, 62, 84). The number of squares damaged by each feeding male is 
considerably less since they move very little. From 65 to 89 percent of 
the fruit damaged by the weevil abscises and falls to the ground (84). 
The damaged fruit remaining on the plant generally does not produce 


cotton. 


Boll weevils disperse primarily as airborne adults (31). Mcvement from 
hibernation sites is usually steadily across a field, but adults may fly 
to distant portions of a field or to distant fields. Throughout the 
summer, movement within a field and from field to field occurs apparently 
as a result of random flights by adult weevils. The greatest movement 

of adults occurs in the spring as adults emerge from hibernation and in 
the late summer and fall from mid-August to frost. This late season 
movement occurs due to a search for food and oviposition sites, and in 
search of hibernation sites. There is limited information on the dis- 
tance that weevils may fly. The greatest distance recorded for a wild 


weevil in nature is 45 miles (37) and 33 miles for a marked, released 


weevil (28, 29). It is likely that a few individuals may exceed these 


distances. 


The boll weevil belongs to a genus of weevils that develop on host 
plants in a narrow taxonomic range (7). Reproduction has been recorded 
only on plants of several genera within the tribe Gossypicae of the 
family Malvaceae. Species of only three genera that occur within the 
range of the boll weevil in the United States (Gossypium, Cienfuegosia, 
and Thespesia) are considered significant hosts (33). Gossypium spp. 
occurs as cultivated cotton throughout the boll weevil's range and as 
wild cotton in south Florida. Cienfuegosia spp. are restricted to south 
Florida and a narrow strip along the Texas lower Gulf Coast. Thespesia 
Spp. occurs in south Florida and in extreme southern Texas. All of the 
malvaceous species which occur in south Florida are apparently suffi- 
ciently isolated from the boll weevil so they do not become infested. 
Thespesia spp., as an ornamental tree, in extreme south Texas has mar- 
ginal survival and is consequently only a sporadic host. Cienfuegosia 
drummondii along the Texas lower Gulf Coast is the most important alter- 
nate host in the United States. Hibiscus syriacus, which is a marginal 
host, occurs throughout the southeast as dooryard plantings. Limited 
natural infestations occur on H. syriacus when the plant is growing near 
cotton that is heavily infested with the boll weevil; but, it is not 
considered a significant alternate host. Therefore, in the United States, 
with the exception of C. drummondii along the lower Gulf Coast, host 
plants of the boll weevil other than cultivated and perhaps volunteer 


cotton are considered unimportant. 


There are numerous species of parasites and predators that attack the 
boll weevil. Forty-two species of arthropods have been identified as 
parasites (30). A study of boll weevil parasites in re cotton 
fields in 1929 showed that they killed an average of 10 percent of the 
weevils in June, 14 percent in July, 18 percent in August, and 35 percent 
in September (100). Results of other parasite surveys conducted in the 
1920's and 30's were variable with the percentage of weevils being 
parasitized throughout the season ranging from 3.5 to 16.0 percent with 
Bracon mellitor Say being the predominant species present in most cases 
(68, 89, 106). A 1965 survey was conducted throughout the boll weevil 
infested area of the United States and compared to a similar survey made 
in 1934-35 by the Bureau of Entomology, Cotton Insects Research Labora- 
tory at Tallulah, Louisiana (25). In 1965 parasitism in the coastal 
plains region averaged 7.15 percent compared with 26.68 percent in the 
hill region. Fields treated with insecticides had 3.8 percent higher 
parasitism of the boll weevil in 1965 than most untreated fields in 
1934. Comparison of the 1934-35 survey and the 1965 survey indicates 
that parasitism had markedly increased from an average of 4.05 to 12.77 


DELEGen Er 


Insect predators of the boll weevil include at least 20 species which 
attack the immature Stages and 6 species which attack the adults (52). 
It is important to note, however, that these insects prey on a large 
number of species other than boll weevil. Some of the more important 


predator groups are ants, dragonflies, clerids, assassin bugs, ground 


beetles, and spiders (111). In fallen squares mortality due to predators 
(mostly ants) amounts to 2 percent which is less efficient than for 
parasites (106). Also, at least 66 species of birds are known to prey 

on the boll weevil (9). Birds, such as the purple martin, Progne subis 


subis (Linn.), may destroy many adults in late season migration (111). 


Although many naturally occurring biological agents attack the boll 
weevil, they are not capable of consistently suppressing populations 
below economically damaging levels and generally are of little conse- 
quence (86). This is primarily due to the biology and behavior of the 
boll weevil. The egg is deposited inside the square allowing the larva 
to develop in a protected environment unexposed to enemies (48). For 
this reason, biological control is not nearly as helpful in controlling 


the boll weevil as it is in the case of many other insect pests. 


Significance 

The boll weevil which occurs in the United States is an introduced 
species from Mexico which spread throughout the region now known as the 
boll weevil belt. This area includes all or parts of 13 States extending 
from west Texas to Virginia in which approximately 11 million acres of 
cotton are grown (Fig. 1). As this insect spread through this area over 
a period of approximately 22 years, it inflicted damage exceeding that 
caused by any other cotton insect. The boll weevil continues to be the 
most damaging pest of cotton today. It is currently responsible for 


losses and control costs to the cotton industry and the nation's economy 
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that range from $200 to $300 million annually, depending on the severity 


of the infestation, the acreage, and the price of cotton. 


Indirectly, the boll weevil is responsible for much of the damage caused 
by the bollworm (Heliothis zea Boddie), the tobacco budworm (Heliothis 
virescens Fabricus), and spider mites, because insecticides used to 
control the boll weevil destroy many of the natural enemies of these 
species (94, 97, 98, 110). This, in turn, often results in higher crop 
losses and even more intensive use of insecticides to protect the crop 
from these formerly secondary pests. It is estimated that the need for 
insecticidal control of the bollworm-spider mite complex may be reduced 


by 75 percent if insecticides for boll weevil control were eliminated (4). 


Cotton is the fourth most important crop in the United States, providing 
more than $4 billion in farm income to some 200,000 growers (41). Over 
five million Americans live wholly or mostly on income from cotton, with 
12 million more receiving income from industries related to cotton. 
Cotton supplies consumers with 42 percent of their clothing, 25 percent 
of the textile products used in home furnishings, and 24 percent of the 


fibers for industrial uses (41). 


Cotton is a renewable resource requiring only one-fifth as much energy 
to produce as synthetic fibers which are derived from oil and natural 


gas. Appendix A gives detailed information on the value and uses of 


cotton. 


Although many natural biological agents attack the boll weevil, none are 
effective in consistently suppressing populations below economically 
damaging levels (95). Following its introduction into the United States, 
this pest was the limiting factor in cotton production until discovery 
that it could be controlled with the arsenicals and later the synthetic 
organic pesticides. The arsenicals were used extensively for control 
until the discovery of effective chlorinated hydrocarbon insecticides in 
the late 1940's. In the mid-1950's the weevil developed resistance to 
the chlorinated hydrocarbon insecticides (103). Today only one class of 
insecticides is effective--the organophosphates. Since natural biologi- 
cal agents, resistant varieties, and cultural practices, for the most 
part, are ineffective in suppressing weevil populations below economic 
damage levels, the broad spectrum Sreanophoephace insecticides are rou- 
tinely applied during the growing season to reduce damage. If we should 
lose these insecticides, either through the development of genetic 
resistance or through regulatory action restricting their use, tremen- 
dous economic losses would be inflicted to millions of acres of cotton 
each year (5). The economic losses would increase even more should the 
boll weevil be allowed to move westward onto the Texas High Plains and 
into New Mexico, Arizona, Nevada, and California (3). In severely 
infested areas, when cotton is not protected from attacks of the boll 
weevil with insecticides, yield reductions of 50 to 60 percent have been 
recorded (5). Should the organophosphate insecticides become unavail- 


able, it would not be economical to produce cotton in fully one-half or 
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more of the Cotton Belt. This narrow base of crop protection poses a 
serious threat to the future of a commodity worth more than $4 billion 


per year in the United States at the farm level. 


The boll weevil is the key cotton pest in most of the Cotton Belt where 
it is established since it is the pest that requires chemical control 
year after year. Once chemical treatment is started, it must be repeated 
periodically throughout the growing season to control subsequent weevil 
generations and the resulting secondary pests such as the bollworm- 
tobacco budworm complex and spider mites. As long as the boll weevil, 
which is not readily susceptible to natural control factors, remains in 
the cottonfield, the options of practicing pest management approaches 
against other pests are very limited. If a complete pest management 
program were practiced for the secondary pests, most of which are readily 
susceptible to natural biological control agents, the boll weevil would 
rapidly destroy the cotton crop. The boll weevil must be eliminated as 
an economic factor before other pests can be controlled effectively and 
efficiently by biological agents. The only way to eliminate the boll 
weevil in this context is to eradicate it from the cotton-growing regions 


of the, United States. 


The intensive use of insecticides for control of the boll weevil and 
other cotton pests has contributed considerably to environmental pollu- 
tion in our southern and southwestern agricultural areas. The continued 


intensive use of insecticides by growers in the production of cotton may 


ria 


pose questions as to the immediate and long-range effect on fish and 
wildlife. The adverse effects on beneficial arthropods such as bees, 


parasites, and predators may be even more acute and are more readily 


apparent. 


Most experts on the boll weevil agree that eradication of the boll 
weevil is fully justified because of the losses it causes and because 
of the adverse side effects resulting from the insecticides needed to 


achieve control (73). 


Federal Involvement with the Boll Weevil 

Research to develop effective and acceptable ways to control the boll 
weevil has been underway by Federal, State, and industry organizations 
since 1892 when the pest entered the United States. In spite of research 
on almost every conceivable approach, insecticides remain as the only 
positive control method. Because other control methods remained less 
promising, the research up until the early 1960's was devoted to develop- 
ing more effective chemical controls and better ways to use them. When 
the boll weevil developed resistance ts the organochlorine insecticides 
in 1955, and the potential of this pest to make cotton production non- 
economical in the absence of adequate control measures, the cotton 


industry urged an intensified research program to develop alternative 


control methods. 


be 


Congress appropriated funds for the U.S. Department of Agriculture, Boll 
Weevil Research Laboratory, which began a broad cooperative research 
program at Mississippi State, Mississippi, in 1962. At the same time, 
boll weevil research was intensified at other Federal laboratories and 
at State agricultural experiment stations and universities. The purpose 
of the research program was to develop a better solution to the boll 
weevil problem and to investigate methods of control that might lead to 


eradication from all infested cotton-growing areas in the United States. 


This research effort has produced a number of promising new concepts and 
methods for control which include: (1) A better understanding of the 
overwintering or qianeese of the boll weevil, and the development of 
methods for manipulation of diapause populations to reduce overwintered 
boll weevil numbers (20, 21, 82, 87, 104); (2) Less expensive methods of 
application of pesticides in ULV formulations for large-scale programs 
(23, 26, 77, 83, 88); (3) The development of traps for survey, suppres- 
sion, and detection of weevil infestations (31, 32, 62, 76); (4) Phero- 
mone or sex attractant for use in traps and trap crops (22, 55, 93,5103. 
107); and (5) The development of the sterile insect concept for suppres- 


sion and elimination of low level populations (38, 39, 80). 


A Special Study Committee on Boll Weevil Eradication was formed by the 
National Cotton Council of America in 1968 to consider actions that 
should be taken if and when research advanced to the stage that boll 


weevil eradication might be technically and operationally feasible and 


1 


practical.. The Committee was comprised of U.S. Department of Agriculture, 
State experiment station, university, and producer representatives, see 
Appendix G. On May 6, 1969, this committee met in Memphis, Tennessee, 

and after reviewing the progress of research and development, concluded 
that suppression techniques may have already been developed to the 

extent that eradication could be achieved when applied in an integrated 
program. However, it was pointed out that an adequate pilot experiment 
would be necessary to determine the technical and operational feasibility. 
Accordingly, a special subcommittee was appointed to consider the 
requirements for a pilot boll weevil eradication experiment and to 

select a location or locations for it. The committee recommended that a 
pilot test be conducted in south Mississippi, extending into adjacent 
parts of Louisiana and Alabama (1). This site was selected as being 
representative of, if not, the most difficult area in the Cotton Belt to 


achieve eradication. 


The National Cotton Council Special Study Committee accepted the recom- 
mendation of the subcommittee and the following organizations partici- 


pated in a 2-year pilot eradication experiment. 
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Contributors Funding 
U.S. Department of Agriculture 


Animal and Plant Health Inspection Service 


and Agricultural Research Service SZaoLo,es3 
Cooperative State Research Service 130387, 000 
Cotton Incorporated 1,037,000 


Mississippi State University 
(Boll Weevil Rearing Facility) 560,000 


S53 222 


In addition, the staff of the ARS Boll Weevil Research Laboratory and 
the experiment stations in Texas, Louisiana, Mississippi, Arkansas, and 
Alabama devoted a substantial portion of their research efforts in 


direct support of the pilot experiment. 


The experiment was conducted under the general guidance of a Technical 
Guidance Committee appointed by the Office of the Secretary, U.S. Depart- 


ment of Agriculture, in July 1971, see Appendix H. 


The Pilot Boll Weevil Eradication Experiment was initiated July 1, 1971, 
and terminated August 10, 1973. The technology applied in the pilot 
eradication experiment utilized the integration of chemical, biological, 
and cultural control measures (2, 14). The suppression measures utilized 


were as follows: 


1. Inseason control with insecticides. 


tay) 


2. Late season reproduction-diapause control. 

a. Insecticide 

b. Destruction of food by defoliation and stalk destruction 
3. Pheromone traps baited with grandlure. 
he Virap crops of cotton baited with grandlure. 


5. Release of sterile boll weevils. 


The results of the pilot experiment demonstrated that eradication was 
obtained in the southern two-thirds of the eradication zone (15, 80, and 
Appendix B). This portion of the area had at least 25 miles isolation 
(insecticide-treated buffer area) from cotton with established boll 
weevil populations. Incipient infestations were detected in 34 locations 
in the perehern portion of the zone. This area was adjacent to cotton 
with established boll weevil populations, thus, making it susceptible to 
reinfestation by inward migration of weevils. These incipient infesta- 


tions were eliminated by prompt spot treatment with insecticides. 


Following completion of this experiment, the Technical Guidance Committee 
concluded, "that it is technically and operationally feasible to elimi- 
nate the boll weevil as an economic pest in the United States with 


techniques that are ecologically acceptable" (Appendix C). 


At the request of the Technical Guidance Committee, an appraisal and 


evaluation was also conducted by a six-member Special Committee appointed 
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by the President of the Entomological Society of America (Appendix D). 
In its report the committee interpreted eradication to mean reduction of 
a specified population (in this case boll weevils in the eradication 
zone) to zero. The committee was divided as to whether or not a distinc- 
tion should be made between accomplishing eradication or demonstrating 
feasibiltiy of eradication. They concluded that eradication had not 
been accomplished, but that populations were so low that they could not 
be detected in most of the eradication zone. The Committee as well as 
some scientists were also divided as to whether or not technical feasi- 
bility of eradication had been demonstrated and unanimously expressed 
reservations concerning any massive eradication effort without further 
refinement of the suppression techniques (96). However, their report 
stated that the major difficulties with a massive eradication program 
would be, "those of an operational nature (particularly people problems) 


ratherethan of actechnicalanature.. 


The results of the pilot experiment led the National Cotton Council's 
Special Study Committee for Boll Weevil Eradication to appoint a Technical 
Subcommittee to develop an overall plan for boll weevil elimination (see 
Appendix 1). State and Federal research, extension, and regulatory 
agencies and the cotton industry were represented on the committee. A 
general plan was developed based upon research and the operational 
experience gained in the pilot experiment (4). It was adopted by the 
parent committee on December 4, 1973. The plan was designed for the 


guidance of the agencies and groups that would be involved if a national 


Ani 


elimination program were undertaken. It presented two alternatives for 
auetiation of a eee program: (1) Begin the program in Virginia and 
the Carolinas and work westward; or (2) Begin the program in northwest 
Texas and work eastward. After considering both the advantages and 
disadvantages of a national program starting in one of the two areas, 
the committee recommended that it start in northwest Texas. The primary 
reasons for recommending this area were: (1) It is considered one of 
the easiest areas to work operationally, and (2) Operational personnel 
have 10 years experience in boll weevil Suppression in this area allowing 
time to train personnel for the more difficult southeastern area (3). 
The main disadvantage is the possiblity of reinfestation of the cleared 
area from Mexico; whereas reinfestation from the flank would not be a 
problem in Virginia and the Carolinas. However, this area (and the 
remainder of the Southeast) is considered. to be the most difficult area 
of the entire boll weevil belt in which to execute the eradication 


procedures. 


The overall plan for a national program to eliminate the boll weevil 
fom the United States was presented by the cotton industry to the 
Secretary of Agriculture in December 1973. At the time of the presen- 
tation of this plan, the Secretary was urged to initiate an eradication 
program under the provisions of the Agriculture and Consumer Protection 
Act, Public Law 93-86. Following this request by the cotton industry, 
the Department of Agriculture held a series of conferences with State 


and Federal research, extension, producers, and regulatory officials who 
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would be involved in such a program to determine interest at the State 
level and willingness to participate. It was anticipated that such an 
undertaking would require the complete support of all the State and 


Federal agencies and the cotton industry to achieve eradication. 


In the course of these discussions, an alternative program was proposed. 
This program consisted of the execution of a 3-year trial eradication 
program in either west Texas or in Virginia and the Carolinas. The 
purpose of this trial program was to further prove the effectiveness, of 
the suppression measures in actually achieving eradication and to further 
refine the suppression measures in order that the cost of such a program 
would be reduced, and the likelihood of success would be enhanced. This 
trial program would also test our capability to handle the logistics and 


detailed execution of the program on a large or operational scale. 


This 3-year trial eradication program was discussed with the agencies 
which would be involved in west Texas, Oklahoma, and Virginia and the 
Carolinas. As a result of these discussions and an evaluation of the 
two areas as potential trial sites (see Appendix E), the decision was 
made to develop the information necessary to make a decision as to 
whether or not to undertake a trial program in the Virginia, North 
Carolina, and South Carolina area. Accordingly, this environmental 
impact statement has been developed for a 3-year trial boll weevil 


eradication program for Virginia and the Carolinas. 
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Plan of Action 

A trial boll weevil eradication program will be conducted in the cotton- 
growing areas of Virginia, and the Carolinas to determine if the tech- 
nical and operational requirements for boll weevil eradication can be 
executed successfully on a large scale. The eradication program area 
will consist of approximately 1,000 acres of cotton in Virginia; 99,000 
acres in North Carolina; and 160,000 acres in South Carolina for a total 
of 260,000 acres. Approximately 90-95 percent of this area is coastal 
Brains, with 5 to LO percent rolling hills. Field sizes range from 7 to 
15 acres in Virginia and North Carolina to 20 to 30 acres in South 
Carolina. Figure 2 shows a map of the proposed eradication program 


area. 


In selecting this area over the northwest Texas area as recommended by 
the National Cotton Council Boll Weevil Eradication Committee (4), 
several criteria were considered (Appendix E). The two criteria that 
carried the greatest weight Were economic benefits to producers and 
creditability of success in an area applicable to the entire boll weevil 


belt. 


For implementation and execution, the area has been divided into two 
parts and into two time periods for execution (Fig. 2) theearea 
within the concentric circles includes the approximately 1,000 acres 
of cotton in Virginia and 44,000 acres in North Carolina or a total of 


45,000 acres. Program operations will be executed over a 3-year period 


¢ 
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from 1977 through 1979. The cotton acreage outside the circles includes 
55,000 acres in North Carolina and 160,000 acres in South Carolina. 
Program operations will begin on this acreage 2 years later in 1979 if 
evaluation in the original 45,000 acres shows eradication is being 
achieved. The inclusion of this additional 215,000 acres in 1979 is to 
determine if we have the operational capability to handle the logistics 
of a large-scale effort which would be necessary if the decision is made 


to eradicate this pest from the United States. 


The population suppression technology for the trial eradication program 
utilizes the integration of chemical, biological, and cultural control 
measures. These methods, when applied in the designated manner, pro- 


gressively reduce the population within the area until extinction. 


The program consists of the following suppression components: 
Preprogram Practices 
1. Voluntary inseason and reproduction-diapause control program 
by growers. 


2. information; and education. 


PITtsct 1ear of Program 

1. Inseason control (all Arthropod pests) 

2. Grandlure traps 

3. Reproduction-diapause control and defoliation 


4. Regulatory activities 


eds 


Second Year of Program 

1. Grandlure traps 

2. Trap crops baited with grandlure 
3. Release of sterile boll weevils 


4. Spot treatment of incipient infestations as needed 


5. Regulatory activities 


Third and Final Year of Program 

1. Grandlure traps 

2. Trap crops where needed 

3. Release of sterile weevils on approximately 25 percent of the 
acreage. 

4. Spot treatment of incipient infestations if needed. 


5. Regulatory activities. 


Appendix F gives a more detailed breakdown of the operations and the 
sequence in which each component will be applied during the 3-year 


period. 


The effectiveness of each individual suppression component is dependent 
on the effectiveness of the preceding one. Therefore, each component is 
important in achieving eradication and each must be applied to every 


cottonfield in the area. 


It is desirable and expected that cotton producers will carry out a 


voluntary reproduction-diapause control program in the fall preceding 
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the first year of the program to reduce the diapausing population and 


thus delay the need for inseason control the following season. 


Inseason control with insecticides will be utilized as the initial phase 
of the program to reduce weevil populations to low levels and thereby. 
enhance the effectiveness of reproduction-diapause control. The use of 
precisely timed insecticide treatments is the most effective method for 
reducing high boll weevil populations (110). If high late-summer popu- 


lations are allowed to develop, the effectiveness of reproduction- 


diapause control will be reduced (15, 91). 


Inseason insecticide treatments for boll weevil will be made in com- 
pliance with the recommendations of the State research and extension , 
agencies. Boll weevil population surveys will be made at weekly 
intervals during the season to effectively time, execute, and evaluate 
the necessary treatments. Based on the weevil's biology and the normal 
population density in the program area, a maximum of seven inseason 
control treatments will be required. These will be made at 5-day 
intervals beginning in late June and continuing until late July when 


populations reach the levels at which treatment is recommended by State 


authorities. 


Azinphosmethyl or malathion will be applied as ultra-low-volume sprays 
with fixed-wing aircraft at the rate of 0.25 Ib/acre or 1.21 Ibe/acrer 
respectively. A thorough review of insecticides for boll weevil control 


shows that both of these chemicals give effective control when applied 


according to label directions (81). 


eS 


Spot insecticide treatments of incipient infestations in the second and 
third year of the program will be made with ground application equipment 


supplemented with aerial treatment as needed. 


Reproduction-diapause control treatments will be utilized to reduce boll 
weevil populations in the field before they can attain firm diapause 
necessary for winter survival. The reproduction-diapause control tech- 
nique has been shown to be highly effective and will reduce the popula- 
tion by 99 percent or more when properly applied (11, 18, 87, 104). 
Azinphosmethyl at 0.25 1lb/acre or malathion at 1.21 lbs/acre will be 
applied at ultra-low-volume sprays on 5 to 10 day intervals beginning 
about August and continuing until frost. A maximum of 11 treatments 
will be required. Treatments will be applied with fixed-wing aircraft 
and supplemented with ground application equipment in difficult to treat 
areas. The first year of the program 100 percent of the acreage will be 
treated, while the second year only about 25 percent is expected to 
require treatment. Reproduction-diapause treatments are not anticipated 


for the third and final year of the program. 


In the first year of the program control of other Arthropod pests of 
cotton that reach economically damaging levels will be the responsibility 
of program personnel. Other pest control required in subsequent years 


will be the producers responsibility. 


In order to prevent buildup of Heliothis spp. populations, three appli- 
cations of chlorodimform at 0.125 1b/acre will be made on 5-day intervals 


from about August 1 to 15. This is the peak period of Heliothis spp. 


an 


activity in Virginia, North Carolina, and South Carolina and populations 
can usually be held below the economic level with this control method 
(17). However, if other insecticides are required for control of 
Heliothis spp. or other Arthropod pests, those recommended in the 
Cooperative Extension Service "Cotton Insect Control Guide" will be 
utilized. All pesticides will be applied in accordance with the label 


and regulations of the respective State departments of agriculture. 


All cotton in the eradication program area will receive an application 
of defoliant (Def or Folex) in the fall of the first year to reduce the 
available food supply to weevils attaining diapause. This treatment 
will be made with fixed-wing aircraft from mid- to late September 
depending on when cotton reaches the recommended stage of maturity. 

Def or Folex at 1.125 lbs/acre will be applied in water for a total mix 


Of S.cals/acre, 


Beginning in the spring of the first year, Leggett traps (76) will be 
operated around each field at an average rate of one trap/acre during 
the growing and harvest seasons for survey and population suppression. 
Traps for survey only will be operated at an average of one/10 acres 
during the remainder of the year. The traps will be baited and serviced 
twice monthly with the synthetic pheromone of the boll weevil (107), 
grandlure (55). Each bait will consist of 10 mg. of grandlure impreg- 
nated on a cigarette filter (90) and contained in a glass vial (22) 

or a mylarR plastic coated cardboard cylinder (43) to allow the proper 


release rate. 
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The use of grandlure traps is an important component of the program 
because: (1) They are essential for population assessment, survey, and 
detection (53); (2) They capture a high percentage of the population 
during the early emergence period before cotton begins to fruit, thus 
providing population suppression (16, 53, 54, 85). Trap efficiency in 
capturing boll weevils at low population densities is near 80 to 90 
percent. As the population density increases, trap efficiency decreases 
(54, 85). This relationship brings out the importance of reducing 


weevil populations to low numbers during the preceding season. 


Grandlure-baited trap crops have been shown to be effective in aggre- 
gating overwintered boll weevils for population reduction with spot 
chemical treatments (43, 50, 86, 103). Most boll weevil populations 
develop and spread from "hot spots" located near field borders adjacent 


to hibernation sites. 


Trap crops or aggregation areas, consisting of selected areas of cotton 
near the field borders and adjacent to boll weevil hibernation sites, 
will be created and maintained in every cottonfield from mid-May to mid- 
July during the second year of the program. In the third year, trap 
crops will be used only in fields where infestations were detected the 
preceding season. The area utilized as a trap crop will consist of not 
more than 1 to 3 percent of the total acreage. Grandlure, in the most 
effective formulation, will be dropped into the trap crops at 200-foot 
intervals to attract emerging overwintered weevils. Drops will be made 


at weekly intervals for 8 weeks. Azinphosmethyl or malathion will be 
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applied on 5-day intervals with ground application equipment to kill 


weevils drawn to the trap crop. 


Aerial distribution of sterile boll weevils is the final phase of the 
eradication program. This action is designed to prevent aggregation and 
reproduction of the few weevils that may have survived other control 
measures. Sterile weevils will be released over all fields during the 
second year and over approximately 25 percent the third year. This 
would include fields where infestations are detected the second year and 
buffer areas adjacent to infested cotton outside of the eradication 
gone. Sterile weevils will be released at the rate of 100 weevils/acre/ 
week from mid-May through August. This rate will provide an effective 
overflooding ratio when native populations are at the anticipated low 


densities. 


Weevils for release will be of ohe ebony strain and mass reared in the 
laboratory by an automated system (49, 78). Sterility will be achieved 
by exposure of the weevils to 60 CO radiation. The use of the ebony 
strain will allow for easy and quick identification of sterile insects 


introduced anto fields. 


As with the use of grandlure in traps and trap crops, the effectiveness 
of sterile releases is inversely related to the density of the native 
population. Again this exemplifies that each of the suppression compo- 
nents is equally important and necessary. The pilot eradication experi- 
ment was perhaps the most valid test ever given to the sterile release 


principle (80). Although effective suppression has been obtained in 
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previous tests (38, 39), the results in some cases have been obscured 

by migration into the test area. In the southern two-thirds of the 
eradication zone of the pilot experiment, excellent suppression by 
Sterile insects was obtained. This area had at least 25 miles isolation 
from outside populations and native weevils had been reduced to very low 


numbers. 


The sterile weevils were responsible for 98.5 to 100 percent sterility 
of eggs laid by native females during the last 5 weeks in this area of 
the experiment (80). Extensive surveys detected only one larva during 


this period (which accounted for the 98.5 percent). 


In additon to the population suppression components, certain regulatory 
activities will be necessary to insure success of this program. The 
necessary regulatory activities for the trial program area are as follows: 

1. Quarantine authority to quarantine the area under treatment 
and/or the areas cleared of boll weevils. 

2. Access and entry authority. 

3. Authority to require the reporting of all cotton acreage 
planted to insure that all acreage is included in the program. 

4, Authority to execute the program on 100 percent of the cotton 
acreage. 

5. Authority to purchase and destroy cotton which may pose an 
undue hazard to program success because of difficulty in 
executing the program components. 

6. Authority to prohibit planting of noncommercial cotton in the 


eradication area. 
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7. Authority to take the necessary action to prevent volunteer 
cotton and alternate host plants from jeopardizing program 


success. 


Statutory Basis for Conduct of Program 


The Secretary of Agriculture, through enabling authorities granted the 
U.S. Department of Agriculture by Congress, may either independently or 

in cooperation with States concerned or political subdivisions, farmers, 
associations, and similar organizations and individuals, carry out 
operations to eradicate, suppress, control, or to prevent or retard the 
spread of insect pests, plant diseases, and nematodes. The authorities 
for the trial boll weevil eradication program are covered by the following 


AGES. 


Organic Act of the Department of Agriculture (Act of September 21, 
1944, as amended; Title 7, United States Code, Section 147a). 


Cooperation with State Agencies in Administration and Enforcement 
of Certain Federal Laws, (Act of September 28, 1962; Title 7, 
United States Code, Section 450). 


Agriculture and Consumer Protection Act, (Act of August 10, 1973; 
Public Law 93-86, United States Code, Section 611). 


Each State has basic pest control authority permitting participation in 


cooperative pest control programs. 


Research and Methods Development 


As a result of the intensified research effort carried out since the 
early 1960's by Federal, State, and industry research agencies, substan- 
tial progress has been made in developing more effective boll weevil 
population suppression technology. The application of various phases 


of this technology by cotton producers across the Belt has provided 
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increasingly more effective and economical boll weevil control. The 
integrated application of this technology in a Federal/State/industry 
cooperative program, and the Pilot Boll Weevil Eradication Experiment 
has also provided a sound approach to boll weevil eradication. Although 
the technology has evolved to a sophisticated level, its application on 
an operational scale will undoubtedly disclose unforeseen and unpredicta- 
ble problems that will require ongoing research and development as the 
program progresses. Thus, it is essential that this trial program be 
adequately supported by a strong applied research and development effort. 
This is necessary not only to deal with unanticipated problems that may 
arise, but also to continually improve technology to achieve a more 


economically sound and effective program. 


The following is a general breakdown of the research, development, and 
monitoring effort that will be conducted by the U.S. Department of 
Agriculture, State universities, experiment stations, and industry in 
direct support of the trial eradication program: 

1. Continue to search for effective suppression methods which 
attack the basic biological system of the insect having a 
minimal impact on nontarget organisms. 

2. Evaluate and perfect, for operational use, promising suppres- 
sion methods or technical advances that would contribute to 
increased efficiency or cost reduction. 

3. Continue work to refine, for optimum use, existing suppression 
technology. 

4. Monitor boll weevil populations to detect any evidence of 


resistance to insecticides used in the program. 
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5. Monitor the various program components to determine the 
effects on nontarget and beneficial organisms. 

6. Monitor and evaluate impact of eradication of boll weevil on 
other organisms during and after eradication. 

7. Continued research in preparation for expanding into other 

areas of the Cotton Belt if the trial program is successful 

as follows: 

a. Continue biological and ecological studies in all areas of 
the Belt with special regard to diapause, hibernation, and 
emergency patterns. 

b. Determine the possibility of boll weevil survival in 
noncotton-growing areas in Florida. 

c. Determine size and types of barrier zones and their cost 
required to prevent reentry of the boll weevil into each 
eradication zone, and to prevent reentry from Mexico. 

d. Develop boll weevil eradication models for the different 


ecological areas. 


During this trial eradication program, the U.S. Department of Agriculture 
and State agricultural experiment stations will continue to conduct 
research and development studies on biology, ecology, and chemical and 
nonchemical methods of population suppression. The main objective of 
these studies is to continue to develop more effective, more economical, 
and safer methods of control, management, or eradication having minimal 


adverse effects on the environment. 
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The Animal and Plant Health Inspection Service, Methods Development 

Staff is conducting field evaluations on (1) refined operational methods 
for using grandlure in trap crops, (2) monitoring for grandlure in 
animals and birds frequenting cottonfields, (3) developing improved 
methods and aerial equipment for releasing sterile boll weevils and 
grandlure, (4) determining if grandlure can be used to concentrate boll 
weevils in restricted hibernation sites for treatment, and (5) evaluating 
alternate insecticide formulations and rates for diapause boll weevil 


COnteLol. 


Results to date from the trap crop studies show that the use of aerially 
dropped grandlure plus foliar insecticide treatments on 1 to 3 percent 
of the farmer’s cotton provides substantial suppression of the boll 
weevil population. Effective procedures and equipment have been devel- 
oped for the aerial release and distribution of sterile weevils and 


grandlure. 


The Agricultural Research Service and the State agricultural experiment 
stations are conducting a broad-based research program on the biology, 
ecology, physiology, mass rearing and sterilization, and control of the 
boll weevil. This includes both chemical and nonchemical methods such 
as host plant resistance, pathogens, pheromones, and parasites. The 
current major research eh are in the following areas: 

1. Further mechanize and automate mass rearing operations to 


produce boll weevils with maximum vigor dat a minimum cost. A 


significant recent development is the identification of the 
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microbial contamination problem which lowered production and 
produced low-vigor weevils. Improved methods for control of 
contamination of eggs and weevils is sought and will result in 
more eggs laid per female, greater egg hatch, and the produc- 
tion of a more vigorous weevil. 

Refine methods of mass sterilization that continue to be 
logistically and ecologically acceptable that will provide 
permanent sterility in both sexes. Results of recent labora- 
tory tests show that dipping and fumigation with chemosteri- 
lants, fractionation of gamma-rays or perhaps a combination of 
these procedures may prove more effective and more economical 
than any single technique. It has also been discovered that 
females can be completely sterilized by immersing them in a 
Thompson-Hayward 6040 (1-(4-chlorophenyl)-3-(2, 
6-difluorobenzoyl) - area growth regulator. This compound 

is transferred from males to females during mating and has 
potential for direct application as a spray in a field. 

Refine and seek new methods of formulation and use of grand- 
lure and traps for survey, detection, and suppression of boll 
weevil populations. The infield trap (93), recently developed 
at the Boll Weevil Research Laboratory, shows considerable 
promise for detection of low population densities and for 
Suppression of overwintered and subsequent field generations. 
Also, new formulations of grandlure have an effective field 


life of 4 to 8 weeks. 
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4. Develop safe, effective, selective, and ecologically accept- 
able control methods. Effective insecticides are being tested 
alone and in combination with other suppression methods. 
Further studies are being done with frego bract cotton which 
shows a high degree of resistance to the weevil. Also a 
pathogen-bait formulation resulted in control equal to that of 
insecticides during early and late season but requires consid- 
erable research on formulation and application. 

5. Determine the biology of the boll weevil in various areas of 
its range. Biological studies are being conducted in various 
areas in relation to overwintering survival, population 
dynamics, incidence of diapause, migration, importance of 
alternate hosts, and response to grandlure by various strains 


of the weevil. 


II. ENVIRONMENTAL IMPACTS 

The application of all the suppression components utilized in the program, 
including the insecticide and defoliant treatments, will be done by 
trained personnel under the direction of highly trained and experienced 
supervisors. All pilots and aircraft used for aerial application of 
pesticides will meet the requirements of the Federal Aviation 
Administration and State Regulatory Agencies. Direction and precautions 
on the labels of all chemicals will be followed precisely. Pesticides 
will be applied only to cottonfields. Close attention will be given to 


the equipment and climatic conditions in order to prevent undue drift 
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and to prevent contamination of ponds, wells, streams, and nontarget 
crops or plants. Protective measures will be taken to prevent exposure 


of humans and domestic animals to the pesticides. 


The pesticides which may be used for boll weevil control include: 
Insecticides: 1. Malathion 
2. Azinphosmethyl (Guthion) 


3. Chlorodimform (Galecron and Fundal) 


Defoliants: ile 1yee 
2. Folex 


The insecticides will be applied by contract aircraft as ultra-low- 
volume sprays at the following rates per acre: malathion, 1.25 lbs.; 
azinphosmethyl, 0.25 1b.; chlorodimform, 0.125 1b. ‘The defoliant wile 
be applied at 1.125 lbs/acre in a diluted mixture with 5 gallons of 
water. Supplemental treatments of insecticides and defoliants may be 
made with ground application equipment in areas difficult to treat with 
aircraft or which may present a hazard to the environment. All of the 
chemicals to be used are labeled for use on cotton and have been used 
extensively by growers in all parts of the Cotton Belt. When used in 
accordance with the label, they have been acceptable from a safety and 
health standpoint (6). Therefore, significant damage to wildlife and 
other nontarget organisms is not expected. The overall impact of using 
these materials in the 3-year eradication program should be less than 
that of the farmer's insect control program carried out over an equiva- 
lent time period. Table 1 gives a comparison of the average number of 
pesticide treatments that will be applied in the trial eradication 
program and the number normally applied by the farmers/ in the area. 


Only in the first year of the program will more (28 percent) pesticide 
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treatments be used than in the farmer's usual boll weevil control 
program. In the second and third year, there will be a 68 percent 

and a 97 percent reduction, respectively in the number of insecticide 
treatments normally applied by the farmer. In the fourth and subsequent 
years, insecticide treatments will be required only to control outbreaks 
of other cotton pests such as bollworms, plant bugs, fleahoppers, etc., 


when populations of these pests overwhelm natural control forces. 


Other program components to be utilized in the trial program include the 
use of the boll weevil pheromone, grandlure. The synthetic pheromone 
(107, 108), grandlure, acts as a boll weevil aggregation and sex attract- 
ant. Grandlure is a naturally occurring compound which is produced as a 
windborne pheromone by the male boll weevil (34, 71). Grandlure is 
formulated with glycerol, water, polyethylene glycol, and mathanol and 
impregnated on a cigarette filter wick at the rate of 10 mg/filter (55). 
The treated filter is inserted in a small glass vial or a mylarR coated 
cardboard cylinder for placement in traps. At an average rate of one 
trap per acre in operation for 13 weeks, 71.5 mg. of grandlure per acre 
will be used in traps each year of the program. At 2-week intervals, 
the traps will be serviced. The old wicks and containers will be taken 
to the laboratory for destruction. An average of approximately 176 mg. 
and 44 mg. of grandlure per acre of cotton will be used in trap crops 
during the second and third years of the program, respectively. The 


grandlure in these traps will not be collected for destruction. 
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III. SUMMARY OF PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT 
BE AVOIDED 
It has been recognized for many years that insecticide treatments have 
varying effects on parasites, predators, and other nontarget arthropods 
in cottonfields (44, 45, 75, 79). Monitoring studies on the effects of 
malathion and azinphosmethyl applied for reproduction-diapause control 
on the Texas High Plains showed that some beneficial insects and other 
nontarget organisms are affected, but that such effects that do occur 
are of limited duration (63," 64, 65,66, 67)% "Applicationswor cree. 
malathion or azinphosmethyl resuited in an immediate reduction in popu- 
lations of certain beneficial arthropods in cotton, but these reductions 
were not carried over to the subsequent crop year. Nontarget predator 
populations inhabiting noncultivated land surrounding nontarget cotton- 
fields did not differ from populations in areas adjoining fields treated 


with malathion or azinphosmethyl. 


Other studies showed the effects of fall insecticide treatments for 
control of boll weevil on larval populations of Heliothis spp. on cotton 
(12, 13). Heliothis spp. larval populations increased rapidly soon 
after reproduction-diapause treatments began with both azinphosmethyl 
and malathion. However, population densities the following season were 
approximately equal in cotton treated in the fall to cotton that had not 


been treated. 


The Entomology Department, Mississippi Agricultural and Forestry Experi- 
ment Station, conducted an intensive monitoring study to measure the 


impact of the pilot boll weevil eradication experiment on nontarget 
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insects in cotton as compared to an adjacent "normal" cotton-growing 
area (where growers applied ‘pan control treatments) (56). In general, 
the results of this 3-year study show that during the period when inten- 
sive insecticide treatments were applied in the eradication area (1972), 
predator populations were lower and Heliothis spp. populations were 
higher than in the "normal" growing area. In the last year of the pilot 
experiment (1973) when very little insecticide was applied, the situation 
completely reversed, which further supports the statement that in the 
absence of insecticides for boll weevil control the natural enemies of 
Heliothis spp. will often regulate population fluctuations within levels 
considerably below that justifying insecticide treatment for control. 

It was also observed that in the eradication area where no insecticides 
were applied, tarnished plant bug and cotton fleahopper populations, 
although never reaching high population densities, were almost double 


that observed in the "normal" insecticide treated growing area. 


Ultra-low-volume malathion and azinphosmethyl have been reported toxic 

to bees (24, 58, 70, 77). No differences in bee kill were found with 
malathion or azinphosmethyl in the pilot eradication experiment in 1971 
(112). Bee mortality in the eradication area in 1972 where azinphosmethyl, 
Def, and Folex were applied was lower than in the "normal" cotton-growing 
area where toxaphene-DDT-methyl parathion combinations were commonly used 
by growers (56). These results indicate that honeybees are less affected 
by the organophosphate pesticides that will be used in the trial boll 
weevil eradication program than by the organochlorine-organophosphate 


mixtures used in "normal" cotton insect control programs. 
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It is the policy of the U.S. Department of Agriculture to notify bee- 
keepers of the time and place of malathion applications and, if neces- 


sary, give assistance in protecting bees from exposure to pesticides. 


In monitoring studies on wildlife in Michigan on the cereal leaf beetle 
program, and on fish and wildlife in Nebraska on grasshopper control, it 
was found that technical malathion at the rate of 0.64 pounds per acre 


did not adversely effect terrestrial and aquatic wildlife (10, 102): 


To determine the effect of malathion on wild bobwhite quail, captured 
quail were sprayed seven times with malathion at 1 pound per acre in 
cottonfields in west Texas and fed treated feed in between field treat- 
mentse (ol): There were no discernable detrimental effects on the quail 


as a result of these treatments. 


The effects of malathion and azinphosmethyl on quail, migratory birds, 
and nongame birds were studied on the Rolling Plains of Texas for 5 


years (40). 


Periodic checks of habitat adjacent to malathion and azinphosmethyl- 
treated fields failed to reveal any detrimental effects on quail or 
other birdlife from the aerial applications of either of these insecti- 
cides. Ingestion of feed treated with malathion and azinphosmethyl by 
caged quail caused no deaths or apparent illness. It was concluded that 
while azinphosmethyl applied at the rate of 0.25 pounds per acre is more 
toxic than malathion applied at 1.21 pounds per acre, it does not 


adversely affect quail or other birds more than malathion. 
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The Department of Wildlife and Fisheries, Mississippi State University, 
conducted a monitoring program to determine the effects of the Pilot 
Boll Weevil Eradication Experiment on various wildlife species inhabit- 
ing cottonfields (101). Bobwhite quail chicks, Coturnix quail chicks, 
and Fowler's toads were exposed (in cottonfields) to normal field appli- 
cations of malathion, azinphosmethyl, and Def with no adverse effects. 
No mortality occurred as a result of the pesticide treatments which were 
applied at the same rate that will be used in the trial eradication 


program. 


Folex was fed to l-week-old Pekin ducklings and bobwhite quail for 5 
days at levels ranging from 215 to 21,500 ppm. (42). The 8-day LCs5g 
for the ducklings was 12,500 ppm and 1850 ppm for quail. Studies to 
compare the susceptibility of mallard and Pekin ducklings shows both 


species to be comparable. 


The toxicity of azinphosmethyl and malathion to fish varies considerably 
between species, but in general azinphosmethyl is more toxic than mala- 
thion (96). A study on the effects of ultra-low-volume malathion on 
fish and aquatic invertebrates as applied in the Texas High Plains 
diapause boll weevil control program was conducted in 1965 (8). Results 
from the application of 1.21 pounds of technical malathion per acre 
showed no adverse affects on (1) caged largemouth bass and bluegill, 

(2) resident populations of largemouth bass, bluegill, channel catfish, 
and various forage fish, (3) zooplankton populations, and (4) bottom 
sediment fauna. In a Texas experiment, aerial applications of azinphos- 


methyl to shallow farm ponds using rates of 3 and 4 ounces AI/A caused 
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serious mortality of largemouth bass and redear sunfish. Green sunfish, 


channel catfish, black bullheads, and cyprinids were not affected (61). 


There is no knowledge of field monitoring studies on the affects of 
chloridimform, Def, or Folex on fish and other aquatic organisms. These 
materials are used by growers in their cotton production programs and no 
adverse affects on the environment have come to our attention as a 
result of their use. It is anticipated that the use of these pesticides 
in this program will have little if any measurable impact on aquatic 
organisms since applications are made only to cottonfields. Application 
will not be made over ponds, lakes, or streams and necessary precautions 


will be taken to prevent drift onto these areas. 


Coturnix quail chicks fed 10, 15, or 20 busulfan sterilized boll weevils 
per day for 3 weeks showed no change in physical condition or growth 
rate and no mortality was observed in any of the treatments (74). These 
treatments had no effect on the reproductive performance of the parental 
or the F; generations. Also nestling redwing blackbirds (3-5 days old) 
fed 5-15 sterilized boll weevils per day in the nest survived to flight 
stage with no apparent adverse effects (101). No adverse effects were 
anticipated since most of the busulfan is metabolized by the weevils 


within 24 hours postingestion (113). 


Laboratory studies with grandlure show that the oral LD5g in mice is in 


excess of 680 mg/kg and dermal LDs5g in rabbits is in excess of 500 mg/kg 


ba 


(59). The 96-hour LC59 for bluegill sunfish is 44 ppm. (59). A prelimi- 
nary field monitoring study on this material is presently underway in 
west Texas by the Animal and Plant Health Inspection Service, but results 
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IV RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S ENVIRONMENT 

AND THE MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY. 

The relationship between short-term and long-term uses and maintenance 
will be shown by an economic analysis comparing current boll weevil 
control with a boll weevil pest management program and with the proposed 
trial eradication program. The area of consideration is confined to the 


cotton acreage in Virginia, North Carolina, and South Carolina. 


For the purpose of this analysis, benefits were taken as the difference 
in the value of cotton production, while costs were taken as the cost of 
insecticides, their application, and other direct production costs 
associated with the execution of the proposed program. No attempt was 
made to estimate the social benefits from executing alternative boll 


weevil control programs. 


The yields of cotton lint and seed and their farm value for these areas 
are averages derived from 1970, 1971, 1972, and 1973 statistics furnished 
by the Statistical Reporting Service of USDA. The existing yield losses 
and cost of boll weevil control were taken from a 1974 survey titled, 
"Boll Weevil Losses: Value and Location of Losses Caused by the Boll 


Weevil, Beltwide and State Cost Summaries Estimated by the National 
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Cotton Council in Cooperation with State Extension Specialist" (5). The 
value of cotton production with "no chemical control" was estimated from 


data taken from this 1974 survey. 


The value of cotton production under a pest management program was 
estimated by assuming yield losses would be one-half the existing yield 
losses (present control) to the boll weevil. The value of cotton produc- 
tion and the benefits for the four alternative programs (Eradication, 
Pest Management, Present Control, and No Chemical) are presented in 


Table 2. The cost of existing control is presented in Table 3. 


The annual cost of carrying out a pest management program was estimated 
according to the values and assumptions presented in Table 4. The basic 
assumptions being that only four applications of insecticide (versus the 
present 10 to 15) would be needed for boll weevil control and that the 
cost per acre would be less owing to economy of scale (contracting for 
large acreage with application by aircraft) and the lowering of the 
amount of insecticide used per acre (from the present 1 to 1-1/2 1bs/ 
acre to 1/2 lb/acre). In addition to control costs; ‘scouting atesi. 50,7 
acre and regulatory measures at $1.00/acre were included as cost of 
carrying out a pest management program. To reflect grower apathy result- 
ing from low weevil populations, and for other reasons, it was assumed 
that an average of 85 percent of the cotton acreage would be in the pest 
management program in any given year. The remaining 15 percent would 
continue the existing strategy of repeated applications of insecticides 


to the growing cotton plant. 
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~The total cost of eradicating the boll weevil was estimated from detailed 
per acre or annual costing of the various program functions. The eradi- 
cation trial is scheduled for 3 years duration, the amount of time 
required to complete all program operations on the initial 45,000 

acres. However, in order to estimate the cost of eradication on the 
entire area including the second increment, which would be picked up in 
subsequent years, it was necessary to extrapolate the budget estimate 
over a 4-year period. This would then reflect the completion of the 
eradication program over the entire area and better distribute certain 
fixed costs. Any decision as to actual execution of this additional 
work would await evaluation of the 3-year trial. The total cost was 
then prorated according to cotton acreage in each of the three States 
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The annual value of benefits (totals for the three States and as per 
acre) are summarized in Table 6. These values are presented with a 
no-chemical control program as the base line. For example, annual 
benefits for the entire area (67,879,000) were obtained by subtracting 
value of cotton in a no-chemical program (24,345,000) from total value 

of cotton with eradication (92,224,000) in Table 2. In interpreting 
these benefits, it should be kept in mind that 3 years will be required 
to achieve eradication in a given area and that it would probably require 
5 or more years to achieve an effective pest management program. Fur- 
thermore, pest management requires a continuing input of public and 


private monies to remain effective and thus to achieve the benefits, 


hy 


whereas eradication requires no additional resource inputs other than 
regulatory action to prevent reinfestation. It should be pointed out 
that the values used in estimation of pest management costs and benefits 
are based upon our best estimates. This approach has never been executed 
on a large contiguous area and these estimates may prove to be overly 


optimistic insofar as benefits and costs are concerned. 


There is reason for concern among cotton producers and scientists that 
the present control measures (existing insecticides) may be lost in the 
near future through development of pest resistance or regulatory action. 
This would result in the value of cotton production falling from an 
average of $164.47 per acre to $50.32 per acre as a result of man's 
inability to control the boll weevil with insecticides. The loss of 
insecticides, therefore, is the basis for using "no chemical" as the 
base line in estimating benefits. Table 6 is arranged to facilitate all 
possible comparisons. For example, the annual benefits of eradication 
over no chemicals for North Carolina total $24.779 million, while pest 
management over no chemical total $21.714 million. The marginal or 
additional benefits of eradication over pest management is, therefore, 
$24.779-$21.714=$3.965 million. The marginal benefits of pest management 
over present control for North Carolina total $21.714- $18.650=$3.064 


million. 


Three-year cumulative benefits and costs for the alternative programs 
are presented in Table 7. The 3-year cumulative totals were selected 


because it is the number of years required to achieve eradication. 
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Table 7 is also arranged to facilitate comparison. For example, the 
3-year cost of eradication over present control totals $29.597 million 
for the three States. The 3-year cost of pest Management over present 
control is $-19.761 million, indicating that present control would cost 
more than pest management. Net benefits are benefits minus cost. Thus, 
the net benefits of pest management over present control total $18.993- 
($-19.761)= $38.694 million. The net benefits of eradication over pest 
Management totals $-30.359 million (=$18.999-$49. 358), where $18.999= 
$203.637-184.638 and $49. 358=$69.923-$20.565 during the 3-year period of 
achieving eradication. It is important to note that after 3 years, the 
benefits of eradication would continue to accrue forever at an annual 
rate of $26.13 per acre in increased value of production and $27.78 per 
acre in reduced control cost (for pest management program) or at $53.91 


per acre forever for every acre of cotton grown. 


Benefits and costs for the four alternative courses of action are given 
in Table 8 in which the base line for comparison is the present method 

of control. These values are for the 3-year period required to complete 
eradication in a given area. These same values are presented graphically 
in Figure 3 to project the relative values over a 30-year period. A 
comparison of costs and benefits for the four alternatives projected 


over a 10-year period is given in Table 9. 


It should be pointed out that the costs of eradication presented herein 
are higher than projected costs per acre for a beltwide program. This 
higher cost results from the fact that certain fixed and startup costs 


cannot be spread over the greater number of years required for total 
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eradication. Also, a smaller unit area and personnel training costs 
will run costs higher in program Startup.)it is furthers expected (ia 
greater efficiency in program execution will evolve as the program 
proceeds. Also, the trial site is located in one of the most difficult 
cotton-growing areas to execute the eradication program, with lesser 


costs expected in much of the Cotton Belt from the midsouth to the west. 


V IRREVERSIBLE OR IRRETRIEVABLE COMMITMENT OF RESOURCES 

All research and program monitoring results to date have shown that the 
local population of a few nontarget organisms are temporarily affected. 
There is no evidence that significant irreversible or irretrievable 
commitments of resources will occur. In fact, eradication of the boll 
weevil, an introduced species, should tend to restore the original 


ecological balance between other cotton pests and their natural enemies. 


VI ALTERNATIVES TO THE PROPOSED ACTION 
The alternatives currently available are: 

(1) To organize and execute an areawide integrated pest management 
program based on the control of diapausing boll weevils. This technique, 
supplemented with the boll weevil pheromone, grandlure, could be inte- 
grated into production practices improving the individual producer 
control strategy. The requirements for a high degree of success in a 
program of this type, however, come very close to the requirements for 
an areawide eradication program. Furthermore, such a program would year 


after year be dependent to a very large extent on insecticides applied 


during the key periods of the season. 
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(2) The least desirable alternative is for growers to continue the 
present program of applying insecticides throughout the growing season. 
This approach has the obvious disadvantages of high production costs and 
continuing environmental hazards. Serious problems could be created if 
resistant strains of Heliothis spp. continue to develop throughout the 
Cotton Belt. Furthermore, the boll weevil might develop resistance to 
the organophosphates as it did to the organochlorines in the mid-1950's. 
This would essentially eliminate cotton production in the boll weevil 
belt. Also, if this happens there are no alternate methods for prevent- 
ing the westward movement of the weevil onto the High Plains of Texas 


and into the cotton areas of New Mexico, Arizona, and California. 


It seems obvious that the eradication of this key pest of cotton is the 
best solution to cotton pest control. In a management program with boll 
weevil present, it would be necessary to use chemicals to reduce diapause 
populations each year. This key action in management would require an 
organized effort to insure areawide population suppression. Im effect, 
the management program will be much more complex and require greater 


organizational effort with the boll weevil than in its absence. 


If the boll weevil can be eliminated as a factor, the pest management 
program will be much simpler and less expensive to achieve. It is true 
that initial costs are greater for eradication than pest management ; 
but, the long-range benefits are much greater for eradication, both for 


economic and environmental considerations. 


48 


Another fear often expressed in relation to eradication is the possi- 
bility that the intensive selection pressure of the diapause control 
phase of the program would result in organophosphate resistance in the 
boll weevil. This is unlikely for two reasons: (1) For the last 20 
years boll weevil populations in the Midsouth are subjected to the same 
type suppression from intensive treatment at rates 2-3 times greater 
than required for weevil control in control operations for the Heliothis 
complex. The weevil is practically eliminated from large areas by 
these treatments, and no evidence or resistance has been found to date. 
(2) Another factor against phosphate resistance is the fact that clean- 
up measures for the very low populations during the second and third 
years of operations will be with pheromone and sterile insects. These 
measures will not exert a selection pressure for insecticide resistance. 
Yet, a year-after-year diapause program as a part of pest management 


will continue to select for resistance to the chemicals used. 


VII CONSULTATION WITH APPROPRIATE FEDERAL AGENCIES AND REVIEW BY STATE 
AND LOCAL AGENCIES DEVELOPING AND ENFORCING ENVIRONMENTAL STANDARDS AND 
PUBLIC INVOLVEMENT 

On February 13-15, 1974, public conferences were held in Memphis, 
Tennessee, on Research on Boll Weevil Suppression and Elimination Tech- 
nology (Conf. I) and Boll Weevil Management and Elimination Strategies 
(Conf. II). The research conference was sponsored by the U.S. Department 
of Agriculture, State agricultural experiment stations, cooperative 
extension services, and State departments of agriculture of the Southern 


Region. The management and elimination conference was sponsored by the 
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National Cotton Council of America. The purpose of Conference I was to 
have a public disclosure of the development of boll weevil suppression 
technology and the results of the Pilot Boll Weevil Eradication Experi- 
ment. Conferees attended from all of the organizations listed above as 
well as other interested parties such as cotton growers. Detailed 
results of the pilot experiment were presented and discussed. A paper 
was presented by Dr. L. D. Newsom of Louisiana State University giving a 
critical analysis of the boll weevil elimination concept and the alter- 
mate strategies, which in his opinion should be utilized instead of 
eradication (19). Also the overall plan for a national boll weevil 
elimination program drawn up by the National Cotton Council Technical 


Subcommittee was presented and discussed (47). 


Various scientists in the Animal and Plant Health Inspection Service, 
Agricultural Research Service, and State agricultural experiment stations, 
and cooperative extension services were consulted in the preparation of 
this statement. The information obtained from these groups was incor- 


porated into the appropriate sections. 


Copies of the draft environmental statement were sent to the agencies or 
individuals listed in Appendix J for review. Comments received are also 
given in Appendix J. Their comments were used in the revision of the 


draft to produce this environmental statement. 
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Distribution of the boll weevil. 


Figure l. 
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Table 3. Annual control cost (insecticide and application) of existing 
boll weevil control. 


State Acres (70-73) COst/ecrem.) Total for State 
North Carolina 169,500 $21.81 $ 3,696; 795 
South Carolina 311,000 BELO 9,672,100 
Virginia 3,348 ealessn 73,020 
TOTAL 483,848 $13 Hho 


ay From survey conducted by the National Cotton Council in cooperation with 
State extension specialist in 1974. 
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mentees. Convrol and operating cost of pest menigenent program 


Control Costs 


ee ee 


(70-73) Numbes Cost per 
State Acres Applications Application Total 
W 18 iY l= ' , 
North Carolina Thu 075 ----- h -~--- $1.50 wa- $ 864,450 
South Carolina 20L 5350 ----+ TH ---= $1.50 --- 2,586,100 
Virginia 2,846 SD ces hh Sec SE Seale ae 17,079 
Ta eeres $2 467,620 
Wonparticipating 1/ 72,577 27.96 2/ £2,030 , 70! 
Tao. Bus $y les aay 
Dig er Sarpy Solo. 3 eai4 
Operating Costs 
Regulatory Research 
State Acres maecre . Scouting Development Vocal 
rte an Var Waal Ve be ; eer’ 
North Carolina 16,500 --- $1.00 eee 150) j= ($65,000 = G 007s 
South Carolina 331,000 --- 1.00 aot) $1.50 e- 65,800 -- oes (0) 
Virginia 3,348 --- 1.00 wom $1.50 --- 16,450 9 ~- ah 820 
183 ,5u6 $148 5050 $1, 357,070 
% 
Total Cost of Pest Management Program 
Control Sh 498 , 324 
Regulatory & scouting $1,357,670 
$5 2055 90) $12.10/acre 


Lf Assumes 85 percent of acreage will come into a4 pest management orogram. 


— 


This reflects apathy of growers when boll weevils become scarce and they 
oS 


relax the necessary conurol for themost effective pest ma agement propran. 


The remaining 15 percent wili continue protecticn at existing control costs. 


e/ Average existing cost per acre for these States obtained from survey 
conducted by the National Cotton Council. in cooperation with State 


extension specialists in i974. 


ta 


Table 5. Estimated Cost of Eradicating theBoll Weevil from North Carolina, 
south Carolina, and Virginia ae 


(70-73) (000) 
State Acreage Cost/Acre Total for State 
North Carolina 169 ,500 $144.51 $2,495 
South Carolina 311,000 LST Kh ohh 
Virginia aes 144 SL 48 


Lf This value is for the projected cost of execution of the complete 
eradication program over the entire area in order to accurately 
present costs per acre. The proposed trial program will be on a 
téesser scale. 
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Table 8. 


program. 


Course of Action 





i 


ae) 


fee. 


Oe 


Bradication 
Pest Management 
Present Coatrol aye 


Toss of Effective 
Chemical 


Benerits and cosvu 


iD 


for four alternative courses of action 
waich accrue from direct loss to boll weevil and cost of 
control over a 3-year pericd compared with present control 


Benetits 
~ (1000) ~ 
69,258 
32,691 

@) 


~165 705 


Losses plus cost of control 


Base for comparisons 


One-time costs, none in post-program pericd 
This cost is reoccvrring indefinitely 


a7 


Costs ne 

(xI058} 

69,923 3/ 

17,558 = 

31, 326 

CULCUPALs praceaces 
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Table 9. Comparison of costs and benefits of boll weevil eradication program, 
pest management, current pest control, and no pest control efforts. 


Costs or returns after 1/ 


Item 
Zi 
1 year : 3 years : 2 years : lO years 
----------------- Million dollars ------------------- 

Eradication: : 

Bene hLtistevccie seas erence te ees O22, 276.6 461.0 922.0 

COSTE Sisters elo ake eto teen Peer cre dete ena Des 69.9 69.9 69.9 

NE ER rEEULT stercte cis creeortecesceielcrercicnchen: 68.9 AAO 7/ Sila Wh SoZ 
Pest Management: : 

Benet dite GS ewcievetran iss haten eee trciner ne Reten: 85.9 DS The AZO 859.0 

COSTES onccene cert tere te atete oae te eee mens 6.9 20.6 BY4L 6 5 69.0 

NEE REO UTI eee c ie ote teases cher ancn eters: 80.0 Dieu: 384.0 790.0 
Present Control: 2 

AbYeh al sine Metohs Boa aura nury cock. cha Ol Ain cicue Ge 79.6 238.8 398.0 796.0 

GOSS ter eee ct ie crete erro 134 40.3 67/0 i SYA (0 

NEES EE Us pier oct ot ouctie ree tens harnreee : 66.2 nO Se Siler) 662.0 
No Control: : 

iat aVeueshetsicaey cay OS Gea Gia Hee ceovouceeo Dns) USS) A thes 5) 24320 

CoSts we nate eee. 0 ) 0 0 

NG UST CEUTA ae ee ees Dk 3 P29 Wile S 243.0 
Net Benefit of Eradication over 

P@Stq Management... scp. ele tie are -10.1 —30.4 Wo Oza 

Presents control iar rie eres: Dae Tf Big 2 6051 TO Ora: 

NOE COMET Ol eerie ce cities $ 44.6 LS} 3)q f} 269.6 609.1 





1/ Based on data in the "Draft Environmental Statement for Trial Boll Weevil 
Eradication Program." 

2/ Annual cost of the 3-year program. 

3/ This table is taken from the comments on the draft EI statement by T. Eichers 
of the Economic Research Service, USDA. 
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APPENDIX A 
IMPORTANCE OF COTTON 


Cotton in this nation represents a sizable investment in land and 
equipment; it provides millions of jobs; and the industry as a. major 
consumer of goods. These are economic contributions which are guickly 
measured, but there are other sides of the American economy in which 
cotton's impact, although maybe less obvious, is similarly important. 


From the viewpoint of the consumer, cotton is SignbeLcanv pecalise oe 

the competition it generates in the fiber market. Thebprices of other 
fibers are held in check by cotton's presence and the research and 
development because of this competition restlt an better and Lower= 

priced products. Many innovations seen in fabric construction and finishes 
began with work in cotton--durable press, forsexample. 


Cotton is critical to maintaining a balanced agriculture. Divert a portion 
of cotton's 14 million acres to other crops and agriculture would be 
seriously disrupted. Repercussions would be elt matdonally. Extra pro- 
duction in alternative crops would depress prices and reduce income. 


The 1973 cotton crop required more than 14 million acres in 18 States to 
produce 13 million bales. This cotton was grown on 200,000 farms in a 
region stretching across the lower half of the United States from the 


Carolinas to California. 


More than $11 billion is invested in land and equipment to grow cotton, 
with billions more invested in gins, oil mills, warehouses, textile 
Plante, and merchandising establishments. A cost analysis showed that 
the 1973 cotton crop involved a production cost of about Oe. Cebidl ion, 
The major cost categories and amounts were: $636 million in power and 
equipment; $300 million in labor; $233 million in chemicals; $166 
million in fertilizer; and $80 million in seed. 


Cotton is one of agriculture's most important industrial crops. Tee) 
1973-1974, cotton and cottonseed provided $4.1 billion of revenue to 
farmers. This makes cotton the fourth leading crop in the United Soaves., 
providing more than one-tenth as much revenue as all other crops 


combined. 


Analyzing cotton's 1973 contribution to the agricultural economies of 

the 14 major cotton-producing states shows it to be the most important 
pinere, trelid “crop commodity in terms of revenue to the farmer (see 

Tables 1 and 2). Considering the crops of cotton, soybeans, corn, grain 
sorghum, barley, rye, oats, rice, wheat, peanuts, and tobacco, cotton lint 
and seed produced 46 percent more revenue than soybeans, 142 percent more 
than corn, 206 percent more than grain sorghum and 207 percent more than 
wheat. For the 14 state area, cotton provides 28 percent as much revenue 
as all other crops combined (excluding cotton) and 12 percent as much 


revenue as all other commodities combined (excluding cotton) (see Table on 
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One of the most important yardsticks for measuring the importance of an 
industry to the local and national economy is the employment it provides. 
Cotton is a major employer for workers in production, ginning, ware- 
housing, transportation, cottonseed crushing, and many other industries 
providing goods and services to the industry. 


Because production is heavily concentrated in relatively small locales 
best suited to its growth, cotton has an extremely heavy economic impact 
on many localized areas. It is estimated that more than 5 million 

persons live wholly or in very substantial part on incomes earned directly 
from cotton. Thisi/includes’ 1.3)million living.on the farm, or wooveia. 
store, and market the crop. 


Additionally, the. livelihoods of “another Le million employees. and 
dependents are closely related to cotton. This group includes industries 
which are important users of cotton or which provide services and 
supplies to the cotton industry--such as financing, chemicals, machinery, 
and fuel. 


Cotton is the leading raw material in textile and apparel manufacturing which 
emplLoyed= 2iesfmillion persons with a<payrolleof $12.9 bildion in. loy2. 

Cotton consumption in the United States totaled 7.6 million bales during 

the 1973 calendar year. This was enough cotton for each person in the 

nation to consume 19 pounds of the,fiber., Cotton is» the number one texGite 
fiber; holding 30 percent of the total market, 42 percent of the apparel 
market; 25 percent of the home furnishings market and 24 percent of the 
industrial use market. 


Approximately 100 cottonseed oil mills process the 5 million tons of 
cottonseed to provide the nation with human food and animal feed. Cotton- 
seed oil is an important vegetable oil used in margarine, shortening, and 
other consumer products. Cottonseed meal is a valuable high-protein 
livestock feed, while a new process to make cottonseed flour will provide 
a high-protein supplement to human diets. Another positive contribution 
of cotton production is that it helps provide mankind with a breathable 
atmosphere. Agricultural scientists estimate that each acre of cotton 
produces 16.5 tons of oxygen annually while removing 22.7 tons of carbon 
dioxide. 


The above figures show that cotton is vital to the farming sector, to 

the agribusiness sector and to the textile industry. The factors 
affecting the cotton economy end up having a multiplied impact on the 
economy. It is a well-known fact that increased or decreased economic 
activity in a basic agricultural sector will have a multiplier effect on 
the rest of the economy--either up or down. A change in the production, 
marketing, processing or manufacturing situation will have repercussions 
throughout the cotton and related industries. This can be illustrated 

by an example showing the effects of an increase in the quantity of cotton 
demanded. One factor that could bring about this result is a lowering of 
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ihe prace Of cotton relative to competing fibers. This could occur 
by increased efficiency in the production, marketing or processing 
of cotton. The result of the larger demand for cotton would lead to 
a need to produce more cotton which would lead to an increase in the 
demand for the inputs into the production process. The producer would 
need more equipment, chemicals, fertilizer, more labor etc. The larger 
supply would require more inputs into the marketing and processing 
\functions. This increased demand for inputs would cause an increased 
demand for the factors of production used to produce the basic inputs 
for cotton production, marketing, processing, etc. All of these 
activities create additional jobs and income and in effect keep the 
economic base of affected communities strong and viable. 


Cotton is also important in foreign trade. The large net foreign 
exchange earnings of cotton are important to the economic health of the 
nation. Exports of U.S. agricultural products in fiscal year 1973-1974 
emounced to a record $21.3 billion, up 65 percent from preceding fiscal 
year. The United States also imported $9.5 billion worth of agricultural 
products, leaving a net trade balance of Tio Diliios, “ports of 
cotton increased 73 percent in value to $1.3 billion. 


Nonfarm trade produced a deficit of $9 billion and when the agricultural 
trade is added in, the deficit becomes a surplus of $2.5 billion. 
Cotton's contribution of $1.3 billion represents 48 percent of the 
overall net trade balance of $2.5 billion. 


Table 4 shows the dollar value of exports, imports, and the net trade 
balance in cotton for the years 1963-1973. 
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Table 2 


RANKING OF COMMODITIES BY REVENUE IN 14 MAJOR 


COTTON PRODUCING STATES* 


—— ee  ———  00€C_errrrrr Se 


Ratio: 

1973 Revenue Cotton Revenue 

Beomiied "ewes ere! 000) Mag « _Commods ty “Revenue 

weeecOtton Lint-seed Bel 9 Oy LZ --- 

2. Soybeans 2,744,114 1.46 
3. Corn 1,651,307 2.42 
4. Grain Sorghum 1,306,622 3.06 
5. wWwneat 1,300,180 3.07 
Sa Rice 1,278,863 Sao 
fn ODaCCO 7,014,329 3.94 
8. Peanuts 511,026 7.02 
9. Barley 169 ,523 22n0 1; 
10. Oats 66,101 60.46 
ll. Rye 8,895 449 532 


* States: 


Alabama, Arkansas, Arizona, California, Georgia, 
Louisiana, Mississippi, Missouri, New Mexico, 

North Carolina, Oklahoma, South Carolina, Tennessee, 
and Texas 


Sources: Field Crops: Production, Farm Use, Sales, Value 1972- 
1973, Crop Reporting Board, SRS, USDA, May 1974. 


Cros Production, Crop Reporting Board, SRS, USDA, May 
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Table 3 


COTTON'S RELATIVE IMPORTANCE AS A SOURCE OF INCOME 
TO THE’ COTTON BELT STATES, 19722 





Rank of Revenue Revenue From 
From Cotton Cotton as a % of 
2 Cotton CottonP All Crop Bll Farm Relative To Revenue From All 


Farms Revenue Revenue Revenue Other Crops Other Crops 

























“($ millions ) (5 millions) ($ millions) (ns wehyding estten) 
Ala. 257,033 134.280 371.460 987.854 1 Sy7/ 
Ark. BS) KS2IE, Pi e\e) Saye SI LS/635))2,59043 20 2 pails 
Ariz. LAs 427.9105 SIL AOS 871.252 1 58 
Canines 5439 Yay Be eVO. lS Sip OS Oe) 4 nly 
Ga. de SOS De 5 BLS AU5e 456 ule 5026230 7 15 
La. abi te yall} 141.524 SSy7/ ote) 7 881.536 2 34 
Miss. Sal ilo |) SSS) Sis C6092 9m eZ Om 45.6 it 163 
Mo. 10,176 88. 19 85220025) 270898 847 3 12 
NemGs TZ ON Oi B90 34 074 SS li) Lee 29) 3 4 
Okla. 16 ,034* 653s A173 Sel A Sra0i7 4 2 Ihe) 
SB, Ge 14,768 73.409 394.435 608.772 3 23 
Tenn. 2650 see oO 393.040 907.829 a 40 
Tex. 78,694 683034) 178978 319) 44627165 1 56 
Total 275), OA 22,0240 OOM OZ joo Ome soo 2 1 28 
a. Source: \Farm Income States Estimates, 1959-1972 , -ERS=USDA ») PIS222 
SUPP/AUG 1973. 


Db. Revenue in 
Sent paymeme si. 
ti VO Loree 
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Table 4 


COTTON FOREIGN TRADE 





| ($ 1,000) 

| 1963 576,649 24,009 552,640 

| (1964 681,734 21,484 660,259 

| 2965 486,169 18,240 467,929 
1966 432,181 18,400 473,731 

| 1967 463,813 27,067 436,746 

| 1968 A507 30. 12,067 447,294 
1969 280,238 6,326 2h poe 
1970 372,147 6,278 365,869 
1971 583,150 6,510 576,640 
1972 503,522 12,085 BON, ZO 
1973 923.7969 6,174 O22io5 


Source: United States Foreign Agricultural Trade Statistical 
Report, Calendar Year 1973. 
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Introduction 


The Pilot Boll Weevil Eradication Experiment was initiated in July, 1971 
and ran concurrently through August 10, 1973. The purpose of this experi-~ 
ment was to determine if it was technically and operationally feasible to 
eliminate the boll weevil, Anthononus grandis, from a specified area by 
integration of all available suppression techniques into an operational 


system. 


This experiment was a cooperative effort involving 16 Federal, State, and 
industry agencies or groups (addendum 1). Responsibility for the imple- 
mentation of the experiment was as follows: 

1) Execution of the expeximent: A special team of entomologists and 
inspectors in the Methods Development Branch of PRGQ, APHIS was assigned 
the responsibility of executing the field operations of the experiment, 
This team was made up of 23 professional personnel. Local people were 
employed on a temporary basis during peak operational periods. 

2) Research: Research backup was provided by State and ARS scientists, 
3) Extension: Information and education activities were provided by 
State and Federal Extension Services, 

4) Regulatory: Quarantine and other regulatory requirements were provided 


by State Departments of Agriculture and APHIS, 


Test Area 
The area included in the eradication experiment covered all or parts of 30 


counties in South Mississippi, 5 parishes in Louisiana, and 2 counties in 
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Alabama (Figure 1). It was necessary that the experiment be conducted in 
an area where the boll weevil was well established, populations consis-— 
tently high and execution of cortrol measures was difficult. Most fields 
were small, surrounded by hizh trees, and difficult to treat by aircraft. 
During the course of the experiment the average field size ranged from 
approximately 8 to 12 acres. This area was selected as being representa-— 
tive of the worst boll weevil conditions likely to be encountered in the 
boll weevil belt. It was felt by all concerned that if we could eliminate 
the boll weevil from this area, we could successfully execute this program 


in any part of the boll weevil infested area of the U. S. 


The experiment was organized geographically with an eradication zone 
located in the center of a series of suppression areas (Figure 1). The 
eradication zene consisted of an area withon a 25 mije radius oy Coiuuvia,, 
Miss. Concentric buffer zones of approxinately 50 miles in depth were 
established around the eradication zone. Table 1 gives the number of 
cotton acres planted in the ,different zones in 1971, - We72ncandict?73:.-9it he 
actual evaluation of the test was done in the eradication zone. The buifer 
zones were designed to prevent or reduce the hazard of migration of bob) 


weevils into the eredication zone. A test area of this size was hecessary 


since it had been reported that the boll weevil could migrate up to 45 


miles (Davich et al. 1970). 


For coordination and operational purposes the area was divided into work 


units (Figure 2). One professional enployee (unit supervisor) was in charge 


of and responsible for all operational activities conducted in his unit. A 


zone supervisor coordinated the activities carried out in each zone which 
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consisted of several work units, Overall coordination and supervision of 
‘the experiment was carried out by a supervisory entomologist who followed 
general procedures and guidelines set up by the Technical Guidance Committee 


for the Pilot Experiment. 


Techniques and Methods Emploved 
The eradication scheme developed for use in the pilot eradication experi- 
ment involved the integrated use of: several suppression techniques which 
included the use of chemical, biological, and cultural control methods. 
The suppression techniques were executed intensiveiy in the eradication 
and first buffer zones. In the second and third buffer zones they were 


executed less intensively since these areas were designed to lessen the 
likelihood of boll weevil nigration.into-the eradication zone. 
The eradication scheme utilized eight techniques Which were dcooisn 
progressively reduce the boll weevil population to achieve eradication, 

These techniques were as follows: 

1) In-season control 

The growers were urged to execute an effective in-season boll weevil control 
program throughout the test area, Experience had shown that diapause control 
is much more efficient when boll weevil populations are held below the 
economically damaging level during the growing season, 

1971-- In 1971 this phase was inplemented primarily by the Cooperative 
Extension Services of the states involved, Producer meetings, newsletters, 
and radio programs promoted the need for good in-season insect control, kept 
producers informed on the boll weevil population levels in each individual 
field and made recommendations on insecticides and methods of applications, 


etc, Also, the boll weevil eradication experiment field personnel, through 


88 


individual contact, encouraged producers to carry out a good in-seasoii 
control program using the Cooperative Extension Service recommendations. 
Although much effort was put forth to get producers to carry out on an 
adequate in-season control program the results were not very successful. 
It was estimated by the Cooperative Extension Service that only 25 percent 
of the acreage received a g00d in-season control program, 25 percent 
received a fair program, whiie 50. percent of the acreage reccived no in- 


season insecticide treatments. 


1972— In view of the poor in-season control in 1971 the in-season control 





phase of the experiment in 1972 was carried out by the eradication experi- 
ment personnel of APHIS. All fields in the eradication and first buffer 
zones received five applications of azinphosmethyl at the rate of 0.25 Ib. 
per acre or toxaphene + RDT + methyl parathion at ene rate of 2° lb. +. ib. 
+ 0.5 lb. per acre or DIT + azinphosmethy) at the rate Or ele b, 0 eoLD se 
per acre. Both fixed-wing airereft and ground equipment were used to 

apply the treatments, Table 2 gives the application dates and the insecticide 
used on each application. 

Due to field size, topography, or obstructions ijn the fields there were 

110 acres that was impossible to treat with aircraft or ground equipment 

in 1972. ‘Through the cooperation of the Agricultural Stabilization and 
Peteercation Service we were allowed to purchase and destroy the cotton 

in these fields. Payment was based on the ASCS projected yield records 

and current cotton prices, 

1973- Initial criteria for in-season control treatments in the eradication 
zone in 1973 required treatment if; (a) a total of at least 2 boll weevils 


, : Pe Meesces 
per acre were captured in traps from beginning of trapping to finding ¢ 
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widely separated oviposition damaged squares or, (b) if 3 or more ovi- 
position damaged squares were found (regardless of trap data), It was soon 
determined that some squares appearing to have oviposition damage did not 
and that sterile egzs were being deposited by native females as well as by 
the few sterile females ( 1-2 percent) that were being released with the 
sterile males. In view of this. treatments. wore applicd.only. in fields 
where, through the use of field survey, square dissection and egg hatch 
data, it was determined that a native boll weevil infestation existed. 
Where the infestation could be delimited to a small, localized spot in the 
field, only spot treatment was made. In the first buffer zone treatment was 
made to ficlds where an infestation was found and appeared to have the 
potential for rapid buildup. In the eradication zone pesticides were applied 
with ground equipment except when the fields were too wet. In this event 
aixcraft was used, Depending on the lype of field, obstruicticns, etcn, 
both ground equipment and aircraft were used in the first buffer zone. 
Azinphosmethyl at 0.25 lb. per acre was applied on a 3 day interval. Table 
3 gives the number of fields, acres, and treatment dates, Also 740 acres in 
the northern portion of the second buffer received 2 aerial treatments of 
azinphosmethyl from July 16-24, 1973 to prevent population buildup which 
would threaten the test area with migrating boll weevils. 
2) Reproduction — diapause control 
Fall insecticide treatments were applied at 5 to 12 day intervals beginning 
in August and continuing until frost to suppress late season boll weevil - 
reproduction and prevent weevils from attaining diapause, Helicopters were 


used to apply the treatments in the eradication and first buffer zones and 


fixed-wing aircraft were used in the outer buffer zones. These treatnents 
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were initiated the second week in August in the eradication and first 
buffer zones and on approximately September 1 in the outer buffer zones. 

The treatments were applied on a 5-day interval in August, a 5- to 7-day 
interval from September 1-15, a 7- to 10-day interval from September 15-30, 
and a 10- to 12-day interval after October 1. Tables 4 and 5 give the 
treatment dates for 1971 and 1972, respectively. In 1971 malathion was 
applied at the rate of 1.2 lbs. per acre and in 1972 azinphosmethyl was 
applied at the rate of 0.25 lb. per acre. All aerial treatments were 
applied as ultra-low-volume sprays. Also, in 19/72, in addition to the aerial 
treatments high clearance spray machines and jeep-mounted mist blowers were 
used for supplemental treating in fields in the eradication and first buffer 


zones where adequate coverage could not be obtained with helicopters. 


3) Cultural control - defoliation 

All cotton in the eradication and first buffer zones was defoliated when 
it reached the recommended rate of maturity (60 percent open bolls and 
other bolls at least 25 days old). The defoliant per ® or Folex @) was 
applied at 1.5 pints per acre with water in a total mix of 5 gallons per 
acre. In 1971 83 percent of the acreage was defoliated from October 1-15 
and the remaining acreage was done from October 20-27. In 1972 the crop 
matured earlier and defoliation was accomplished from September 1-29 as 
cotton in the various areas reached the proper stage. The purpose of the 
defoliation was to reduce the weevil's food sources and speed up harvest 
operations. Also the removal of the foliage made any weevils remaining 
on the cotton more vulnerable to contact with the insecticide applied for 


diapause control. 
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4) Cultural control - stalk destruction 

Cotton stalks were destroyed mechanically in all fields harvested prior 
to the first killing frost, thus completely eliminating all boll weevil 
food and breeding sites in these fields. In 1971, only PITRE one 
potential 7,051 acres were destroyed prior to frost, whereas in 1972 
harvest was completed earlier and 6,300 of a potential 6,811 acres were 


destroyed before frost. 


5) Pheromone traps 

Boll weevil pheromone traps were used around eradication and first buffer 
zone fields in the spring and summer to suppress the overwintered boll 
weevil population as emergence from hibernation quarters occured and to 
identify high boll weevil concentrations. The traps were located around 

the fields with particular attention to potential boll weevil hibernation 
sites. Fields that were planted to cotton the current year and unplanted 
fields that had in pain the previous year were trapped at an approximate 
rate of two traps per acre in 1972, and one trap per acre in 1973. At first 
the traps were baited twice per week with the synthetic pheromone, grand- 
lure. As the formulation of grandlure was improved, traps were baited 

once per week, Two traps per field remained in service throughout the 


fall and winter to monitor boll weevil movement and population levels. 


6) Trap crops 

In 1972 and 1973 a four-row strip of trap crop cotton was planted in every 
cotton field in the eradication and first buffer zones. The trap crops 
were planted 2 to 3 weeks ahead of the producer's cotton in order for the 


trap crop cotton to be larger, fruit earlier, and be generally more attrac- 


tive to boll weevils. This early planting was accomplished with the help 
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of a quarantine put forth by the State Regulatory Agencies which 
established that no producer cotton could be planted in the eradication 
and first buffer zones prior to April 15. This date was determined as 
the beginning of the optimum planting period for this area by the 
Cooperative Extension Service. The trap crops were baited with the 
synthetic boll weevil pheromone, grandlure, to enhance the attractiveness 
of the trap crop to boll weevils that entered the field. In order to kill 
the weevils that aggregated therein, the trap crop cotton received a 1 1b. 
AI per acre infurrow treatment or the systemic insecticide aldicarb at 
planting and a 2 lb. Al per acre sidedress treatment when the cotton 
reached the pinhead square stage approximately 6 to 7 weeks after planting. 
Also, foliar insecticide treatments of malathion or azinphosmethyl were 
applied to some trap crops that were still attractive to weevils after the 
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7) Pinhead square treatment 

A single insecticide treatment of azinphosmethyl of 0.25 lo. per acre was 
applied in 1972 to all eotton in the eradication and first buffer zones 
when the cotton reached the pinhead stage. This treatment was designed to 
kill any weevils that were not captured in traps or had not been kiltedqin 
the rep crop prior to the fruiting stage of cotton which would allow 
weevil reproduction. In 1973 the pinhead square treatment was made only 
to those fields in which two or more adult boll weevils per acre were 
captured in traps prior to the development of the farmer cotton to this 


stage. 
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8) Sterile male releases 
Laboratory-reared male boll weevils, sterilized with the chemosterilant 
busulfon, were aerially Pei cased on fields in the eradication and first 
buffer zones to eliminate reproduction by any individuals that may have 
survived the preceeding treatments. A genetic strain of the boll weevil 
characterized by ebony body color were used which permitted identification 
of the released weevils. Releases at weekly intervals started in early 
June and continued until mid-August. Free aerial releases were made from 
fixed-wing aircraft with a modified version of the release machine 
developed to drop sterile pink bollworm moths (Higgins 1970). Mechanical 
problems in the new Gast Boll Weevil Rearing Laboratory at Mississippi 
tate University caused a ehontese of, sterile,males for release in wWoy2. 
Most of these problems were solved and an adequate number of sterile male 
. weevils were available for release in the eradication zone in 1973. Table 
6 shows the number of acres on which sterile releases were made and the 


average number of sterile males released per acre in 1972 and 1973. 


Evaluation 

The eradication experiment was evaluated by: (1) making an intensive a RGad 
insect survey during each week of the cotton growing season. In the 
eradication and first buffer zones an infestation survey was made in each 
field each week unless prevented by rain or insecticide applications. In 
the eradication and first buffer zones, an infestation survey was made in 
each field of 10 acres or less and in each 10-acre increment in fields 
larger than 10 acres. In the second and third buffer zones infestation 
surveys were made on a per field basis in representative fields each week. 
Prior to squaring of the cotton, row counts for live adult boll weevils 


were made by examining both trap crop and farmer cotton. In 1972, five 


oh 


epous,0f 50 2eet each were checked in the trap crop. In 1973, at least 
five 50-foot checks were made in the trap crop and one 50-foot check in 
the farmer cotton. During the squaring period surveys were made by 
examining cotton squares in a diagonal route across the field and the 
level of infestation was determined as percent damaged squares. In 1971 
and up to the week of June 19, 1972, 100 squares were examined per field. 
Starting the week of June 19, 200 squares were examined per field and in 
1973 at least 300 squares were examined per field. In 1973, if a square 
was found that contained a viable egg or an immature boll weevil form, 
surveys were immediately intensified in that particular field to determine 
the size of the infestation and whether it was localized or general. As 
squaring began to terminate, surveys were made by "shagging" the adult 
weevils from 25 row feet of cotton at each of four spots to determine the 
actimated mmber of adults per acre. All surveys were oriented to the 
largest, greenest cotton in the field which was more attractive to boll 
weevils. This caused the population estimates to be biased in favor of 
detecting an infestation. It also caused population estimates to be 


larger than would be shown by random sampling. 


(2) Ground trash from potential hibernation sites around the fields was 
collected and examined in the fall and spring of each year to determine’ 
the approximate number of boll weevils per acre that had survived the 


winter. 


(3) Grandiure-baited pheromone traps were used to detect possible low 
level boll weevil infestations and "hot spots" in addition to their use 


for population suppression. 


(4) In addition to visual surveys, tractor-mounted insect collecting 


machines were used to make intensive boll weevil surveys in <5 fields in 


9) 


the eradication and first buffer zones in 1973 (E. P. Lloyd, 1973, Special 


Report attached). 


(5) In 1973 all cotton squares showing possible boll weevil oviposition 
damage were collected from the field and brought into the laboratory where 
the squares were dissected and examined for the presence of boll weevil 
eggs or immature forms. All eggs were held for 5 days to determine hatch 
and immature forms were held for adult development. The results obtained 
enabled the identification of native boll weevil infestations and an 


evaluation of the effectiveness of the sterile male releases. 


(6) In-field traps were placed in four fields in the eradication and 
first buffer zones as an additional method of evaluating the effectiveness 
of insecticide and sterile males in eliminating incipient boll weevil 


ations (D. D, Hardee, 1973, Special Report attached). 


Results 

1971--In-season control in 1971, as estimated by the Cooperative Extension 
Service, was good on 25 percent of the acreage, 25 percent received a fair 
program, and 50 percent of the acreage received no in-season insecticide 
treatment. Fair or no boll weevil control on this much of the acreage 
allowed a high boll weevil infestation to develop throughout the area in 
July. During early July the percentage of oviposition damaged squares 
ranged from 22.8 to 56.7 in the various zones of the experimental area 
(Table 7). Reduction in the square infestation due to the diapause treat- 
ments initiated August 10 was gradual since continuous adult emergence 
occurred from the large number of eggs deposited in squares and bolls 


during July. 
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As squaring of the cotton. began to terminate, live adult weevil surveys 
were made starting the week of September 1 in the eradication and first 
buffer zones and September 27 in the second and third buffer zones. At 
these times the average number of adults per acre was 1,700 in the eradi- 
eation zone, 1,540 in the first buffer zone, 587 in the second buffer zone, 
and 2,72C in the third buffer zone (Table 7). The last adult population 
survey of the season, made the week of November 11 just prior to the first 
frost, showed that the malathion treatments, defoliation and stalk 
destruction had reduced the average number of adults per acre to 142 in 
the eradication zone, 108 in the first buffer zone, 16 in the second buffer, 


eanae32e5 in the third buffer: 


Following the first frost ground trash samples were collected from November 
15-30. The number of diapausing boll weevils in ground trash ranged from 

a low of 130 per acre in the eradication zone to a high of 1,492 per acre 

in the adjoining untreated area outside the experimental area (Table 8). 

The spring ground trash samples for overwintered boll weevils were collected 
March 1-15. The overwintered population ranged from a low of al5 per acre 

in the first buffer zcne to a high of 778 per acre in the adjoining untreated 
area. These data indicated high winter survival by the overwintering 


population. 


Pheromone traps in service for survey purposes from the week of August 4, 1971, 
through the week of March 15, 1972, captured a total of 25,975 weevils in 

the eradication zone and 38,417 in the first buffer zone (Table Gi, eepnis 
amounted to an average of 2.1 and 2.8 weevils captured per trap week in the 
eradication and first buffer zones, respectively. In both zones weevils 


were captured during each week of the trapping period with the lowest number 


oF 


captured during the month of Tebruary. 


The importance of stalk destruction was emphasized when boll weevils were 
discovered overwintering in dried bolls which remained on undestroyed 
cotton stalks during the winter of 1971-72. Dried boll dissections on 
three different dates showed 27, 44, and 33 adults per acre overwintering 
in dried bolls in the eradication zone and 44, 22, and 9 adults per acre 


overwintering in the first buffer zone (Table 10). 


1972--Pheromone traps were in service from mid-April to mid-July in 1972 
to suppress the emerging overwintered boll weevil population. Over- 
wintered boll weevil emergence from hibernation sites peaked over the 
period May 20 to June 20 (Table 11). In the eradication zone, a total of 
156,580 boll weevils were captured in traps (average of 2.4 per trap 
week), This amounted to an average of ‘54 weevils trapped per acre of 
planted cotton. A total of 132,350 weevils or an average of 1.7 per trap 
week were captured in the first buffer zone, an average of 34 weevils 


trapped per acre of planted cotton. 


The grandlure-baited, aldicarb-treated trap crop plantings of cotton proved 
to be a highly effective suppression measure against the overwintered 

boll weevils that antebed the trap crop while the aldicarb was still 
effective. Field observations and a field experiment conducted to assess 
the value of trap crops as used in the pilot experiment (Scott et al. 

1973) showed that in 1972 practically all of the weevils that entered the 
field prior to squaring of the farmer cotton moved into the trap crop and 


were killed after feeding on the aldicarb-treated plants. 
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Boll weevil field infestation surveys indicated that the release of 
sterile male boll weevils caused no measurable reduction in the native 
population in 1972. This is attributed to two things. (1) The native 
field population was too high to achieve an effective overflooding ratio 
of sterile males. (2) Quality control data showed that fertility of 
released males ranged from 10 to 40 percent while mortality ranged from 45 


to 75 percent during the release period (Haynes et al. 1972). 


During late May and early June of 1972 the adult boll weevil population 
found in trap crops ranged from 25 to 40 per acre in the eradication zone 
(Table 12). It should be noted that these popuiations were not represen- 
tative of the total acreage of cotton since the trap crops are designed to 
aggregate boll weevils into a locaiized area which amounted to 3-5 percent 
of the field. By the last week in June, 74 percent of the farmer cotton 
fields in the eradication zone were infested with an average of 8 percent 
oviposition damage. This low-level, but general infestation, confirmed our 
fears that populations of boil weevils of possibly 10-50 per acre had 
survived all suppression measures of the preceeding fall and spring to 


attack the fruiting cotton. 


It was felt that this was caused by several factors which included: Gi).-AD 
tradeqtiace in-season control program during the growing season in 1971. 
This resulted in extremely high populations of boll weevils in the fields 
when the scheduled reproduction-diapause treatments started. These popula- 
tions were so high that even control at 95 percent plus still allowed 

many weevils to attain diapause during the treatment period. It is also 
possible that considerable numbers entered diapause in late summer prior to 


initiation of diapause treatments. (2) Also, it was evident that we had 
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POs 


to improve upon the efficiency of application of pesticides in the dia- 
peuse treatment. This was necessary because of the many fields which 


were difficult to treat by aircraft. 


To correct these problems the following actions were taken: (1) APHIS 
(USDA) personnel applied the necessary in-season control treatments as 
recommended by the Extension Service. (2) Supplemental ground insecticide 
treatments were made with high clearance spray machines and jeep=-mounted 
mist blowers in those fields which were difficult to treat by aircraft. 
These treatments were initiated the week of July 12 and continued until 
the scheduled diapause treatments started on August 7. Supplemental treat- 


ments were made on the same schedule as aerial applications. 


As the cotton reached maturity in early September, live adult weevil 
surveys were again used to measure the size of the population, From early 
September to mid-October the population in the eradication zone fluctuated 
from one to 13 adults per acre (Table 12). The week of October 18, no 
adults were detected in field surveys and the population remained at zero 


or a nondetectable level throughout the remainder of the season. 


The boll weevil infestations were held at low levels throughout the period 
of maximum diapause development, from mid-July until frost killed the 
cotton. During this period square infestations never exceeded 5 percent 
and adults per acre ranged from 0-13. These results led us to expect that 
overwintering weevils were much lower in 1972 than in 1971, possibly by a 


factor of 100 fold. 
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The infestation levels in the first buffer zone generally followed the 
“seme trend as in the eradication zone, except that the infestation was 
slightly lower in the early part of the season and slightly higher in 
the latter part. By early November the population had reached a non- 


detectable level. 


Infestation levels in the second and third buffer zones in 1972 are 

shown in Table 12. The average percentage of oviposition damaged squares 
in the second buffer was slightly higher than in the third buffer zone, 

put the adult population was generally lower. The final population count 
in 1972 showed a population of 43 adults per acre in the second buffer zone 


and 213 per acre in the third buffer. 


Pheromone traps in operation for survey captured 2,999 boll weevils (average 
of 0.09 per trap week) in the eradication zone aud 4,400 boll weevils 
(average of 0.1 per trap week) in the first buffer zone from July 19, 1972, 
through April 1, 1973, (Table 13). The capture of weevils in traps during 
the latter part of the season when adults could not be detected in field 
surveys indicated two possibilities: (1) migration of weevils into the 
eradication and first buffer zones and/or, (2) very low populations that 
were not detected by field surveys. However, 94 percent fewer weevils were 


captured from August through November, 1972, than during the same period in 


1971. 


Ground trash samples collected in the fall of 1972 revealed no boll weevils 
in trash in the eradication or first buffer zones compared with 130 per 
acre and 235 per acre, respectively in 1971. An average of 380 per acre 
were found in the second buffer, 143 per acre in the third buffer and 645 


per acre in the untreated area outside the experimental area (Table 7). 


1O1 


No weevils were detected in spring ground trash examinations in 1973 in 

the eradication and first buffer zones as compared to an average of 440 per 
acre in the outside untreated area. Wood's trash samples were not 
collected in the second or third buffer zones in the spring of 1973. Fall 
field surveys, trap collections, and fall and spring wood's trash examina- 
tions in the eradication and first buffer zones showed that the boll weevil 


population had been reduced to an extremely low level. 


1973--Pheromone traps in operation to suppress the overwintered boll weevil 
population in 1973 captured 1,436 boll weevils, an average of 0.03 per 

trap week in the eradication zone from April 18 to August 1. In the first 
buffer zone 3,940 boll weevils, an average of 0.06 per trap week, were 
captured during the same period (Table 14). An average of 0.8 weevils 

per acre was captured per acre of planted cotton in both the eradication 
and first buffer zones. Ninety-nine and 97 percent fewer weevils were 
captured in the eradication and first buffer zones, respectively in 1973 


compared to 19772. 


y 


Figure 3 shows that 66.8 percent of the weevils collected in the eradica- 
tion zone were captured in the northern most unit (Unit 4). Eighteen 
percent of these were captured at the location of a 2-acre field not found 
until September 21, 1972. Apparently many weevils attained firm diapause 
and entered hibernation from this field before it was found and treated. 
The percentage of weevils trapped in other units of the eradication zone 
ranged from 14.6 to 0.3 percent. Considerably fewer weevils were captured 


in the southern portion of the eradication zone. In the first buffer zone 
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45.5 percent and 36.9 percent of the total weevils were captured in unit 2 
and unit 3, respectively. These two units were directly north of the 
eradication zone and adjacent to heavily infested cotton acreage in the 
second buffer zone. Each of the other units yielded from 6.6 to 1.7 


percent of the total weevils. 


Table 15 gives the results of pheromone traps operated in selected fields 
in the northern and eastern portion of the second buffer. From April 25 
through August 8, a total of 40,172 boll weevils (average 5.8 per trap 
week) were captured. The majority of these were captured in the area 
immediately north of unit 2 and 3 in the first buffer zone. In comparison 
only 0.03 and 0.06 weevils per aes week were captured in the eradication 
and first buffer zones, respectively, while approximately 18 weevils per 
_tran week were captured around fields outside of the treated area 

(D. D. Hardee, BWRL, unpublished data). These differences indicate the 
relative effectiveness of the suppression measures applied in each of the 
zones of the experimental area. Weevil collections in traps show the peak 
emergence period in the second buffer zone oecurred from May 30 through 
ine 13, at least 1 week earlier than in the eradication or first buffer 
zone. These populations in the second puffer zone were the major source 
of migrants into the eradication zone during the evaluation period in July 


and August. 


The collection of native and sterile boll weevils in field surveys in the 
eradication zone in 1973 is shown in Table 16, From the week of May 9 
through August 8, nine native adults were found in nine different trap 


crops with seven of these found in June. In farmer cotton 19 native adults 
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were found in 15 fields. ‘The total weevils found in trap crops and 
farmer cotton averaged 0.015 native adult boll weevils per acre found 
in the eradication zone. Based on visual surveys the overflooding ratio 
of steriles to natives for the season averaged 56.4 to 1 in trap crops 


and 11.6 to 1 in farmer cotton. 


Intensive sampling with insect collecting machines was carried out in 18 
representative fields in the eradication zone from June to August 3, to 
compare the relative efficiency of machine sampling and visual sampling 
for detecting low level boll weevil infestations (E. P. Lloyd, 1973, 
Special Report attached). The study was also done to determine the 
relative abundance of boll weevils in the trap crops and normal plantings. 
From June 4 through August 3, 10 native boll weevils were detected in six 
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This field of farmer cotton (Field 61, Unit 6) was the earliest planted 
field in the area thus being almost as attractive to weevils as the trap 


crop. These collections showed a 98.5 to 1 average overflooding ratio 


of steriles to natives in trap crops and a 149 to 1 ratio in farmer cotton. 


In visual surveys for oviposition damaged squares in the eradication zone, 
2,279 suspect squares were detected in fields 183 collections (Table 17). 
Correcting repeat collections during the same weeks or successive weeks 
this amounted to 77 individual fields with the majority of these being in 
the northernmost unit (Unit 4). The weeks of July 11, 18, and 25, were 
the most critical. During this period 68 percent of the suspect squares 


were detected. 
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The intensive machine sampling detected two squares containing larvae in 
two trap crops and none in farmer cotton (E. P. Lloyd, 1973, Special 
Report attached). In one of these fields (Field 61, Unit 6) the trap 
crop was treated with insecticide and no other infested squares were 
found in the intensive sampling or the visual sampling during the rest 
of the season. In the other field (Field 110, Unit 4) boll weevil 
infested squares were also detected in the visual survey. This field in 
unit 4 was the northernmost field being sampled in the intensive machine 


sampling. 


Table 18 gives the results of square dissections and the percent field 
sterility obtained from sterile males released in the eradication zone 
based on the tte of immatures found and the number of eggs which hatched. 
From Juiy 9-27 224 immatures ana 662 eggs of which 24 hatchea were found in 
52 fields. A11 immatures and fertile eggs were found in the northern ij ee) 
of the zone (Units 3, 4, and 5). During this period percent sterility in 
individual fields in all units ranged from 50 to 100 percent and averaged 
72 percent. During the last 2 weeks of the experiment, July 3C-Avgust 10, 
DS immatures and 68 eggs, of which 22 hatched, were found in 13 fields. 
Again all of these came from Units 3, 4, and 5. The last week of the 
experiment, eggs of which none hatched, were detected in four fields and 
immatures were found in two fields, both in Unit 5. Eleven larvae were 
eo in one of these fields which was the first detection, while one pupa 
was found in the other field in which an immature had been detected the 
previous week. From July 30-August 10 the percent sterility in the field 
ranged from O to 100 percent and averaged 38 percent. The low sterility 


observed in the field during this period can in part be accounted. for by the 
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fact that fallen squares containing late instar larva or pupa were 


collected from fields known to have been infested previously. 


Laboratory quality control data on sterile males released through 

July 31 showed that a satisfactory level of sterility (95.9 to, 99.7 
percent) was maintained for at least 3 weeks after each sterilization 
period (N. W. Earle and E. Villavasco, unpublished data). This date 
plus the fact that adults reared from the immature collections were 
natives with one exception (two bronze (native x ebony) weevils were 
reared from larvae collected in field 35, Unit 4), indicated that the 
majority of the larvae and fertile eggs found came from previously mated 


females which had migrated into the northern portion of the eradication zone, 


Table 19 shows the number of fields and acres in which incipient infesta- 
tions of boll weevils were detected in the units of the eradication zone 
in 1973. Out of a total of 1,817 acres in 236 fields, boll weevil infes- 
tations were detected in 34 fields (14.4 percent) amounting to 167 acres 
(9.2 percent). Sixty-one and eight-tenths percent of the infested fields 
and 68.2 percent of the infested acreage was located in Unit 4 which was 
adjacent to considerable boll weevil infested cotton acreage outside the 
eradication zone. Twenty-three and five-tenths percent of the infested 
fields was in Unit 5 and 14.7 percent was in Unit 3. No infestations were 
detected in Units 1, 2, and 6. Figure 4 shows the location of the infested 
fields in the eradication zone. All infested fields were located in the 


upper one-third of the zone. 


Extensive infestation surveys showed that the azinphosmethyl treatments 


applied to all infested fields on a 3-day interval stopped boll weevil 
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reproduction in all fields with one exception. This field in Uait r 
was first detected the week of August 8, so near the termination of the 
experiment that it was not possible to execute the suppression measures 
for elimination before the experiment was terminated. In-field traps 
captured adult boll weevils in three of four fields in Unit during the 
weeks of July 30 and/or August 6 (D. D. Hardee, 1973, Special Report, 
attached). Since many of these were obviously newly emerged adults and 
in each case could be correlated to the last detection of an egg or an 
immature form, these adults in all probability developed from eggs 
Oviposited prior to the termination of reproduction with the insecticide 


treatments. 


Field surveys were conducted in a biased fashion in order to be able to 
detect an incipient infestation and apply control measures before any 
sizeable population increase occurred. This was considered as the final 
and most important factor in conducting a successful program, since we 
expected that late emerging overwintered weevils and possibly migrant 
weevils would start incipient infestations. Based on trap collections and 
field observations, infestations began at random points in fields rather 
than near overwintering sites. This indicated infestations which developed 
oe July were caused by migrating previously mated females, Insecticide 
treatments were applied to eliminate these incipient infestations, In the 
southern two-thirds of the eradication zone, insecticide treatments were 
not required to achieve elimination. Results of the intensive sampling study 
showed that this procedure was effective in all intmsively sampled fields 


where an infestation occurred (E. P. Lloyd, 1973, Special Report attached), 
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From the week of May 9 through August 8 in the first buffer zone 49 
native adults were found in 29 trap crops and 39 native adults were 
found in 29 fields of farmer cotton (Table 20). During this period the 
ratio of sterile to native adults averaged one to one in trap crops and 
0.8 to 1 in farmer cotton. This is a much lower ratio than in the 
eradication zone, but considerably fewer weevils were released in the 


first buffer zone. 


Square surveys in the first buffer zone detected 2,072 suspect oviposition 
damaged squares in fields on 230 occassions which amounted to 136 
individual fields (Table 21). These squares contained 493 immatures 

and 333 eggs of which the majority came from Units 2 and 3. These units 
were directly north of the eradication zone and adjacent to the largest 


amount of boll weevil infested cotton acreage in the second buffer zone 


Intensive machine sampling in seven fields in the first buffer zone from 
June 4 through August 3 found 23 native adults in trap crops and seven 
native adults in farmer cotton (E. P. Lloyd, 1973, Special Report attached). 
Native weevils were captured in six of the seven fields by intensive 
sampling in this zone. The only field where native weevils were not 
detected by intensive sampling was in Unit 1 which was not subjected to 
heavy migration pressure as were the other fields. The ratio of sterile 

to native adults averaged 2.6 to 1 in trap crops and 2 to 1 in farmer 


cotton in Zone 2. 


In the second buffer zone from mid to late June the adult population ranged 


from an average of 40 to 87 per acre (Table 22). The percentage of fields 
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where adults were found increased from 14 percent in Mid-June to 64 percent 
by late June. When field surveys were begun in early July, oviposition 
damaged squares were averaging 4,O percent and 95 percent of the fields were 
found to be infested. This increased to 6.0 percent in 94 percent of 

the fields by mid-July at which time insecticide treatments were applied 

to prevent population buildup. During the remainder of the season the 
oviposition damaged squares ranged from 0.1 to 2.0 percent and were found 


in 18 to 55 percent of the fields. 


Discussion 

The area in which the pilot eradication experiment was conducted was 
selected as being representative of the most difficult area and situation 
from which to eradicate this pest. With many small, hard to treat fields 
surrounded by numerous hibernation sites, in a climate condusive to optimum 


poll weevil development, it was evident that the criteria for site selection 


were fully met. 


The major problem encountered in 19/1 was failure of cotton producers to 
implement an effective in-season control program. In comparing the data 
collected in 1971 and 1972, it is apparent that the reproduction-diapause 
treatments must be preceeded by a good in-season poll weevil control 
ath if the boll weevil population is to be low enough to achieve 
elimination. This is shown by the fact that in 1972 the percentage of 
boll weevil oviposition damaged squares in the eradication zone was 90 
percent less than in 1971 and the average number of adults per acre was 
99.6 percent less. It should be noted, however, that fall insecticide 


treatments alone did considerably reduce the population. In the second 
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buffer zonc, which received seven insecticide treatments in the fall, 
the adult population was an average of 75 percent less than in 1971. 
In the third buffer zone, which received only four insecticide treat- 
ments in the fall, the adult population was an average of 55 percent 
less in 1972 than in 1971. These data appear to be an accurate measure 
of the three different diapause treatment schedules. However, a diapause 
control program without effective in-season control permits a sizeable 


weevil population to attain diapause and overwinter. 


It may seem that large amounts of insecticide had to be applied to this area 
in preparation for the final steps toward boll weevil elimination. However, 
in a normal cotton growing area where good insect control practices are 
followed, this much insecticide and more may be applied year after year in 
an attemnt to obtain maximim oroduction, Elimination of the bol]. weevil 
would cause a drastic reduction in the amount of insecticide required each 
year. Treatments would be necessary only to control sporadic outbreaks 

of other insects under circumstances condusive to population buildup. With 
less pesticide being used, more dependability could be placed upon control 
of other pests by indigenous predators and parasites and other pest manage- 


ment practices. 


Since boll weevils must feed on cotton fruit to build up fat reserves and 
attain diapause, it is felt that cotton plant defoliation and stalk 
destruction played an important role in reducing the number of diapausing 
boll weevils in the fall of the year. If done prior to frost, stalk 
destruction will reduce the number of insecticide treatments that have to 
he applied and also eliminate the possibility of weevils overwintering in 


dried bolls left on standing stalks as was found in the winter of 1971-72. 
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Grandlure-baited traps provided an excellent tool for surveying Low 
weevil populations, suppressing overwintered weevil populations, and 
measuring migration. The traps were effective in capturing low numbers 
of weevils around fields where adult surveys could not detect any 
weevils in the fall of 1972. They were also effective in capturing large 
numbers of overwintered weevils in 1972 and were felt to be more effective 
in 1973 since an improved Porat lanon of grandlure was used as well as the 
fact that the trap is more efficient on low level populations (Hardee et al. 


1970) such as existed in the spring of 1973. 


An examination of figures 3 and lh. shows that in 1973 there was an increase 
in native weevils captured and infested fields as you move from south to 
north in the test area. This increasing incidence of captured weevils 
Mites ubiole was citectly related to thse Gisvance frau CCneaaer auc 

cotton acreage outside the eradication experiment area (Figure Bret he 
apparent relationship between these factors indicated that boll weevil 
migration into the eradication zone did occur. A migration study for the 
purpose of determining if weevil migration into the eradication zone did occur 
confirmed this (W. H. Cross 1973, Special Report attached). Results of 

this test showed a definite gradiant of weevils captured at noncotton field 
locations from the second buffer zone into the first buffer and eradication 


zones. Ina release and recapture study, weevils were captured up to 33 


miles from the point of release. 


While trap crops in various forms has been recommended since 1901 (Malley 
7901), this is the first organized, area-wide use of this technique over 


a large area. The data in this report as well as data collected by others 


ERUAL 


(Scott et al. 1973, Gilliland et al. 1973, D. R. Rummel, unpublished data) 
indicates that trap crop techniques can be highly effective as a pest 
management and/or eradication tool for boll weevils. Trap crops may 

also have value for use in managing other insect pest populations such 

as Heliothis spp. (Gilliland et al. 1973). It is felt that with some 
slight modifications that the trap crop technique can be used on even a 
more practical basis over a large area. This can probably be achieved 

by baiting narrow strips of farmer cotton by aircraft with the optimum 
amount of the pheromone, grandlure, and applying foliar insecticides to 


kill the boll weevils that are attracted to it. 


The detection and determination of a native boll weevil infestation in 


1973 was difficult uhder the low level populations that existed. In the 
RMR owe, foun! WaieihOy Cocos ale ON Leator ge. OU! 
released which were capable of depositing sterile eggs, and, (2) native 
females would deposit sterile eggs after mating with sterile males. 
Therefore, to identify an incipient native infestation, it was necessary 
to go beyond the mere detection of oviposition... The determination of egg 
hatch and larval development were extremely important in identifying a 
native infestation since the present sterility in the field in the units 
of the eradication ne ranged from 0 to 100 percent at various times 
during the season. This was apparently governed by the location and 
distance of each unit from boll weevil infested cotton outside of the 
eradication zone. Thus in order to determine if a field was actually 


infested by native boll weevils, experience gained during the course of 


the experiment showed that two things must exist: (1) proliferated squares 









































dare 
with normal eggs or larvae, (2) one or more flared squares on the plant 
or shed squares on the ground. This was also followed up by observation 


of eggs for development. 


In ali fields where suspect oviposition damaged squares were found the 
surveys were intensified and several different individuals checked these 
fields carefully several weeks in succession. With close consideration 
given to all possible factors only 14.4 percent of the fields comprising 
9.2 percent of the acreage in the eradication zone was found infested in 
O73. In view of the fact that all of the fields were located “in the 
northern one-third of the zone where the majority of the weevils were 
captured in traps and that the field trap data and migration study data 
strongly indicated that migration into that area did occur, it surmised 
that the majority of the infestations found in 1973 were caused by migrant, 


gravid females. 


Conclusion 

Based on the results of the pilot eradication experiment and mindful that 
the experiment was conducted in an area representative of the most severe 
boll weevil conditions likely to be encountered in the boll weevil belt, 
it was coneluded by the Pilot Boll Weevil Eradication Experiment Technical 
Guidance Committee that it is technically and operationally feasible to 
eliminate the boll weevil as an economic pest from the United States by 


the use of techniques that are ecologically acceptable. 
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Table 1. Cotten acreage in the different zones of the Pilot koll Weevil 
Eradication Uxperiment during 1971, 1972, and 1973. 


No, of acres 




















zone 1971 1972 1973 
Eradication Se2ee 2,006 1,817 
lst buffer 3,823 3,905 4,894 
2nd buffer 4,774 3,041 2,2262/ 
Bra’ buffer 11,912 9.449 9,9678/ 
Total 235130 19,301 18, 904 


a/ eed tut 
—Approximate acreage as estimated by the Cooperative Matension Service, 


ie Pies a Ps Se ce oe Ce Se Cin PR oe ote 
MLOSAUVV AVL GCLeAce VUilbs-VELOLL YX @ 
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Table 2, Insecticide used and inclusive application dates of in-season boll 
weevil control insecticide treatments in the eradication and first 


buffer zones in 1972, 


Eradication 
Application 

No. Insecticide 

1 Azinphosmethyl 

2 " 

3 it 

4 Tox-DDT-MP2/ 

5 DDT + Azinphosmethy13/ 





a/ 
~ All Tom-DDT-liP and DDT applied for bollworm 


OS BIAS are * 


Date 
7/10~12 
7/16-19 
7 {22-24 


7/2930 


8/1-3 


ist buffer 


Azinphosmethyl 7/13-17 
vt 7/19~22 
Azinphosmethyl 7 /24+30 
eee 
Tox-DDT-MP 7/20-8 /2 
+ 


DDT + Acinphosmethyl 


BDI + Acvinphosmethyl 8/38 
4: 
Azinphoamatinvd 


eta 2 renee eee me Se 





control, 


Table 3. 


Yeek of 


June 


July 


Aug. 


6 
13 
20 
27 

4 
u12/ 


16 


to 
Mn 


1 
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Nember of fields and acres treated with insecticide during indicated 
weeks in the eradication and first buffer zones in 1973. 


Eradication zone 
No. of 
Fields Acres 
0 0 
0 0 
10 74 
16 80 
2 10 
Z 5 
12 62 
28 137 
ot 158 
18 20 


lst buffer zone 


No. of 
a abiesds DEVE SA) 
1 6 
1 a 
8 50 
31 245 
5 23 
aS 451 
AL 348 
26 209 
29 291 


a a 

ay treatments applied prior to the week of July 11 were based on trap catch 
Or suspect oviposition damaged squares. 
native boll weevil infestaticns. 


After this data they were based on 


nia ky 


able 4, Inclusive application dates of reproduction ~ diapause boll weevil 
control treatments applied in the boll weevil eradication experiment 
area in 1971. 


Zone 

Application 
No. Eradication ist buffer 2nd buffer _-Ardi buitemm 
1 &/ 9-16 8/ 9-15 8 /30--9/7 8/30-9/7 
2 &/14-~18 8/1418 9/ 6— 9 9/13~-21 
3 8/1925 8 /19--25 9/13-15 9/2730 
4 8/2428 8 / 24-28 9 /20—22 10/12-14 
5 8/30-9/5 8/30-9 /4 9/28-30 
6 9/ In 9 9/ Ge 8 10/ 7-- 8 
7 9/13-13 9/3315 10/18~21 
4 O/23..22 OF 21-24 20 /20..30 
9 9/27-30 9/2750 
10 10/ 7m 9 10/ Je 9 
11 10/18-20 10 /18-20 
12 10/28=29 10/2829 


13 11/ 9-10 11/ 9-16 








7 


Table 5. 


Application 
No. 


i 


2 


4, 


10 
11 
12 


13 


peed ner ee SST SLOT LE A 


Eradication 


— ere, 


8/ 9x12 
8/12~17 
8 /18-19 
8/22-25 
8/27-29 
9/ 3-4 
9/11-34 
8/18—20 
9 /26—25 

10/ 5= 8 


10/16-17 


10/30-11/1 


11/211. 


lst buffer 
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Inclusive application dates of reproduction ~ diapause boll weevil 
control trertments applied in the boll weevil eradication experiment 
A972, 


Zone 


eee etse 


and butter 83rd buffer 


8/ 7-12 8/21-28 9/ 7-10 
8/12-15 9/ 6~ 7 9/19—21 
8/1719 9/1214 10/ 2-5 
8 /22-25 9/21 10 /16-20 
8 /27=29 10/ 2- 3 

9/ 3-5 10/16-17 

9/11-13 10 /30--11/1 

9/18-20 

9/2628 

10/ 5= 3 

10/16~17 

10/30-11/1 

11/9-11 


eee pera ses | 
Re a SE ST ET OT 
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Table 6, Total number of acres in the eradication and first buffer zones 
receiving sterile male boll weevils in 1972 and 1973 and the 
average number of males released per acre. 


1972 7 1973 

No. Avg. no. of males No.« Avge nO. Of males 

Week of Acres released/acre Acres ss released /acremm 
Jurie 6 2030 50 3323 76 
13 2961 55 5516 70 
20 3856 SIT 3033 68 
27 3926 53 3294 50 
July 4 1625 59 3786 74 
11 | 1823 36 5305 63 
16 1104 106 2iid of 
25 é7s 10%. 5370 54 
Avg. 1 896 124 5074; 57 


8 792 129 3545 70 








a 
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Table 7. Soll weevil infestation levels in the different zones of the Pilot 
-Boll Weevil Eradication Experiment in 1971. 


Week of Eradication lst buffer __2nd buffer ard _ buffer 
Ave. % oviposition damaged squares 

July 5 43.2 22.8 a on 
12 46.1 26.9 40.6 56.7 
19 36.9 17.4 25.9 44.9 
26 37 04 16.9 34 05 31.5 

Auge 2 4h ol 22.8 33.0 2.3 oS 
9 55 06 27.8 53 4 35 09 
16 43.8 27.6 35.0 26 06 
Zo 271 18 .6 33.2 45 o& 
20 2008 15 69 LG eo 


Avis no, of adults /acve 


Sept 6 1700 1540 33.4 41.6 
13 1209 720 19.9 7 
20 1446 1082 6.5 19 4 


Ange NO, Of adults /acre 


27 1446 717 587 2720 
Oct. 4 780 +579 613 1392 
11 344 203 350 1693 
18 416 191 34,2 1051 
25 350 295 774 907 
Nov. 1 240 173 361 648 


8 142 2108 16 325 


ee re ee 








—— inne 





niet 





a 
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Table 9. Results of boll weevil pheromone traps in service for survey purposes in 


the eradication and first buffer zones on the week of August 4, 


1971 through the week of March 15, 1972.2 


Eradication zone lst buffer zone 














No. of BW Avg. no. captured No. of BW Avg. no. captured 

Week of ____trapped sper trap weck trapped per trap week 
Aug. 4 1,263 19.7 143 2.8 
11 1,454 23 4 boos 8.6 
18 1,344 10.7 1,450 Taz 
25 422 ea 2,416 1257 
Sept. 1 809 ane 1,793 5.8 
8 2,078 ye 2,031 6.2 
15 3,067 8.0 1,973 ee 
oe eee Shed A 266 8&4 
28 2,028 4.0 2,697 4.5 
Oct. 6 1,606 an 2,564 4.6 
13 ‘1,283 2.5 2,328 4.3 
20 259 edt 1,950 ald! 
27 1,047 1.9 1,479 Oe) 
Nov. 4 1,052 1.9 pias Ded 
12 595 iat 556 hee 
18 986 255 2,418 533 
25 491 163 1,839 4.8 
Dec. 2 555 vee 512 1.1 
7 153 0.3 142 0.3 
14 618 le2 1,622 2.9 


Table 9. 


Week of 


Dec 23 
30 
Jane 3 
12 
19 
26 


ECDs 


15 


‘Total or 
Avge 


a/ 


Continued 


Eradication zone 
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lst buffer zone 


No. of BW Avge no. captured No, of BW Avg. no, captured 
trapped per trav week trapped per_ trap week 
289 0.6 1385 2.6 
481 1,0 531 1,2 
170 0.4 426 0.8 
80 0.2 123 0.2 
396 0.8 172 0.3 
157 0.3 71 Ol 
67 0.1 of 0.07 
42 O.1 7 0.01 
43 O04. i © eGOZ 
34 0.1 4 0.009 
156 1.7 163 1.3 
63 0.8 183 1.4 
5210 See eV | 429 ery? 
25,972 201 38,417 28, 


™ Traps were operated at the rate of two per field for a total of 12,367 trap 
weeks in the eradication zone and 13,889 trap weeks in the first buffer zone, 


124 


*asnedeip w2zty3 = gq ‘ssnedezp ogenpemzoguT = Y Sesnedetp-uot=N uy s{TTAVeM TOG Jo toquUnK 


yh 


y] 
? 

*peop saInjemyT [Ly 

/ 

*auoz rod spots 

ZI JO yoeuo UZ °aAy MO COT ‘seep quonbosqns fouoz aad spyoyy HZ JO Yore UF °AzF MOL OOT ‘oz Azenuer sezts oTcues 


al 





cS SS A ES 


/2 
0 = - © 0 i c: ) Giz ft 8Z ° Gem 
au T 0 Tt 0 Oi Ae Z coe ST Zt ° 42a 
ti 9 v4 0 ¥ Zz 77 8 6£3 ‘7 oz °uer LO9FINq 3ST 
Es Z T 0 0 0 Of € Clcat 8Z ° 42a 
97 € 0 T if 0 co 4 090*Z ZT ° 994 
Lz € 0 z ¢ ¢ £3 ¢ 467 °€ Oz °uer UOFAeOT pel” 









cn 


















vtoe/Sz[npe a I N sedng dseAiey pew OATI polaues oyeg auoZ 
jo *ou *3Ay jaonseas osnedetq (qc aeere “ON DUACF Syrnpe on STIOd FO °ON 


—'{/6T UE SYTEIS COAIOD psforRSspuM vo Suyuyewer 
le 
S[T[TOq LOIQOD peTip UT SUPLOAUFALGAO ST FASOM [OG JO AeqMAL oyQ SUTMXDISp OF SUOT_RIESSTP TTOQ JO sqtNsoy "OL P1423 





















































0° L£°T Ose *Zet 0° 7S vac 08s “9ST *3ay 
ae IO [eBIOY 
9°0 £0 Oe *Z 2°Z (STE 758 ‘9 TT 
6°0 ST SEE ‘E Tat S*T 182 ‘€ % Azar 
Gime 9°T 132° Gk raed 850 ‘OT Lz 
o's 6°2 O1S ‘ET 6°L Ty 988 ‘ZZ 0z 
8°9 g°€ 0L0°9Z 7°6 9° [Lele €T 
z°s¢ O°€ 95°07 Cine crc T€6 £07 9 eunr 
6°S 7ae EET ‘EZ 7° 6. 9°47 T9ESLZ O€ 
9°97 9°Z €OT ‘ST 7° 9 6°% 98S ‘8T Se 
£°0 2°0 CLC 9°T S20 gel *y oT 
4°0 Z°0 Z77T rae s°0 ZL0°€ 6 
7° 0 €°0 137 °T cme S*O TéE°€ Zz Aey 
8°0 %°0 626 ‘Z (Be d €°T L£9g'l cz 
6°0 L°0 IL7°€ — = = ST T}ady 
aioe io SooMldes 3 yoda en pecces4 S299 ded Yoon deiqz 20d pocdeiy FO Yooy 
poddez3 *-ou *Say poangdro *ou “Say mg FO °ON peddexg .ou *Say peangdzo *ou °Say Mg FO °ON 


uozssexrcdas xOFZ souoz Toazyynqg 3SxTF pre voyyr¢o 





SUOZ Ad9z5FNG 3ST 


Foexro oyj Uy toy 





suoZ UOTITOTPeAY 


{2 


"2/61 Uy votgetndod [rTAvem T{oOq DeTDRUTMIDAO 249 JO 


vacdo Uf sc2exQR ouowoxr9yd JO sq[nsey 


“Tt eTder 


126 


Table 12 Ball weevil infestation levels ta the different zones of the Pilet 
Boll Weevil Eradication Experiment in 1972. 


 Week_of Eradication Ist buffer 2nd buffer 3rd buffer 


| Ave. no. of adults /acre 





May 24 40 10 = Z 
31 25 10 a = 
| June 7 40 15 - << 
| 


Ave. % oviposition damaged squares 


TA 2.0 Ded fs _ 
21 5 of ge . = 
: 23 7.8 2.3 - 
| July 5 5 06 4.3 = 
| 12 & 66 beg 20.3 i7el 
- 6. 39 5 26 8 ol 24 0 15,1 
26 3.9 4.9 22.0 22.0 
Auge 2 43 Seo 24 oD 18 4 
9 ee 41 30 of 2!; 60 
16 2.0 3.0 32.9 29.6 
ae 2.2 Ved 21.6 19 4 
30 0.7 2.4 36 4 23.8 


Avge noe Of adults/acre 


Sept 6 4 26 = 950 
13 6 14 311 955 
20 2 3 = 646 


27 13 9 523 915 











Tabie 12, 


Week of 
Oct. 4 
41 


18 


Continued, 


Eredication 


6 


1 


Ist_buffer 


11 


9 


Len 


2nd buffer 3rd _buifer 
195 474 
286 348 
4h ~ 
193 108 
99 169 
43 2i3 
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Table 13. Results of pheromone traps in service for siirvey purposes 
in the eradicatica and first buffer zones from the week of 
July 19, 1972 through the week of April 11, 1973.2 


Eradieaticn zone Ist_buffer zone 
No, of BW Avg. no, captured No, of BY AvZ. nO, captured 
Week of trapped per trap week tranced per trap sscckun 
Suly 19 942 0.8 395 0.4 
26 542 0.5 276 0.2 
Auge 2 234 0.3 96 0.09 
9 87 0.2 45 0,05 
16 71 OL 82 0.07 
23 50 Ol 44 0.05 
30 %5 Qol 216 0.2 
Sept. § 54 1) 06 198 0.2 
13 87 0.09 87 0.08 
20 26 0,03 156 O.1 
Zi 79 0.08 218 0.2 
Oct. 4 35 0,03 155 0.1 
11 181 0.2 Peis? 0.8 
18 132 0,1 256 0,2 
25 50 0.3 103 0.05 
Nove i 94 0.06 119 0.05 
& 71 0.05 401 0.2 
15 72 0,05 253 0.1 
22 4 0,003 38 0.03 


29 1 0,002 5 0.005 
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Table 13. Continued. 





Eradication zone list_buffer zone 
No. of BW Avg. no. captured No. of BW Avg. no. captured 

Week of trapped er trap week trapped er trap week 
Dec. 6 58 0.07 | 64 0.06 

13 30 0.05 67 0.1 

20 6 0.008 42 0.05 

27 =) 0.02 2 0.005 
Jan. 3 5 0.006 9 0.01 

10 0 0 0 0 

17 J. 0.00} Zz 0.002 

24 i 0.001 =) 0.006 

31 0 0 0 0 
Feb. 7 L 0.004 0 U 

14 0 0 1 0,001 

24 0 0 0 0 

28 0 0 0 0 
March 7 0 0 0 0 

14 1 0.001 0 0 

2k 0 0 0 0 

28 0 0 0 0 
April 4 0 0 2 0.003 

ll 2 0.004 6 0.007 
Totals 2999 0.09 4,480 0.1 


or Avg. 
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fable 15. Results of pheromone traps in operation in the inner halt of 
the northern and eastern portion of the second buffer zone in 1973.5 








No. of BW Avg. no. captured 
Week of trepped ar trap week 
April 25 209) 1.6 
May 2 169 1,3 
9 2,909 65 
16 3, 05z Sel 
23 3,717 62 
30 7,576 12.7 
June 6 6,676 12.3 
13 7,865 14.5 
20 4,157 6.7 
Zi L, (30 Sel 
July 4 795 1.5 
11 893 ress 
18 262 0.6 
25 91 0.4 
Aug. 1 56 | 0.3 
8 9 0.07 
Total or id 
Avg. 40,172 5.8 
a/ 


Traps were in service for a total of 6,883 trap weeks. 
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Table 17. Results of detection surveys for possible boll weevil 
oviposition damaged squares in the eradication zone in 


1973.6 
Week of Number of Collections a/ Number of Squares 
June 13 2 AR 

20 EY. 226 

27 23 read 
July 4 1h 105 

ith 33 iy 

18 4S 590 

eo 53 hol 
August 1 Le 123 

8 4 nn 

TOTAL 163 23270" 


a/ Collections came from a total of 77 individual fields. 
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Table 18. Results of square dissection and percent field sterility 
obtained from sterile male releases in the units of the 
eradication zone, 1973. a/ 


No. of Fields No, OF Nos of NO. eses Percent 
Unit With Eggs or Immatures Immatures Eggs Hatched Sterility 
July 9-27 

al O O O 8) 100 

2 3 0 49 0 100 

3 4 25 28 h 50 

y 29 186 489 16 69 

5 15 13 116 4 87 

6 aL O 2 O 100 
TOTAL 51 22h 682 on Te 








July 30-August 10 








1 0 0 @) 0 100 

2 (0) 0 6) 0 100 

3 1 13 2 2 0 

4 6 ies 31 6) 50 

5 6 25 35 12 39 

6 0 S ae OL rece a 
TOTAL 13 nS 68 22 38 


a/ Square dissection records obtained from E. P. Lloyd and John McCoy, 
ARS, Boll Weevil Research Laboratory. 
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Table 1. Results of detection surveys for suspect boll weevil ovi- 
position damaged squares in the first buffer zone in 1973. 





Now OL A NOs nOL No. of NOs 0L 
Week of Collections sauares Immatures hegs 
June 20 13 200 16 10 | 
27 18 212 25 ho ; 
July 4 18 119 23 31 | 
tal 34 186 23 38 | 
18 30 256 Sill 67 | 
25 Sy) 287 87 56 | 
August 1 ho 660 181 57 
i 29 ae Si 34 
TOTAL 230 2,072 493 B33 


a/ Collections come from a total of 136 individual fields. i 









































“Week of 
| Hire 13 
18 
27 
July 4 
| 11 


18 


al 


II 
| 








No. adults 
found 


8 
17 
22 


11 


AvgZe NO. 
adults/acre 


40 


65 
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Results of boll weevil infestation eurveys made in the northern 
portion of the second buffer zone in 1973. 


% ovip, damaged 
squares 


6.0 
1,0 
0,1 


Z.0 


” Adult weevils collected during square inapection therefore the average 
_fumber per acre can not be calculated. 
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Percent of the total number of boll weevils captured in traps in 
the various units of the eradication (Z-1) and first buffer (Z-2) 
zones in 1973. 
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PRENTISS —O 50% 
3 OUNIT 4 


Oo 21 FIELDS 
114 ACRES 















5, FIELDS 
20 ACRES 








UNIT 5 
8 FIELDS 
33 ACRES 












UNIT 2 
O FIELDS 
O ACRES 


COLUMBIA 





UNIT 6 
O FIELDS 
0 ACRES 










UNIT 1 


O FIELDS 
O ACRES 


‘Figure 4, Location and number of boll weevil’ infested fields and acres 
detected in the units of the eradication zone in 1973. 
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Addendum 1. Cooperating agencies involved in the Pilot Boll Weevil Eradication 
Experiment. 


Federal ~ United States Department of Agriculture 
Animal and Plant Health Inspection Service 
Agricultural Research Service 
Cooperative State Research Service 
Agricultural Stabilization and Conservation Service 


State- Mississippi, Alabama, Louisiana, and Texas 
Agricultural Experiment Stations 
Cooperative Extension Services (except Texas) 
Departments of Agriculture (except Texas) 


Cotton Industry - Cotton Incorporated, Raleigh, N.C. 
National Cotton Council, Memphis, Tenn. 
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Twenty-five fields were selected in the eradication (Zone 1) and ‘tirst 
buffer (Zone 2) areas of the Pilot Boll Weevil Eradication Experiment for 
intensive sampling to detect the presence of low density boll weevil 
populations in these fields from early June until the experiment was 
terminated August 10. The secondary objective of this study was to deter-~ 
mine the relative abundance of boll weevils in the trap crops and normal 
plantings as the season progressed. Locations of the 25 fields selected 
for intensive sampling are shown in Figure l. 

Criteria for evaluation: 

The intensive sampling was accomplished with 6 tractor mounted insect 
collecting machines as shown in Figure 2. These insect collecting machines 
not only collect adult boll weevils from the plants but infested flared 
squares as well. 

Fstimates of the size of the acult populations in the normal plantings 
can be made by dividing the number of adult boll weevils collected per acre 
by the average machine efficiency (.65). However, as the season progresses, 
machine efficiency in collection of adult boll weevils decreases since most 
of the weevils are inside the bracts of the squares, Since, the machines also 
collect infested flared squares, estimates of the size of the infesting popu- 
lation of adult boll weevils can be made from the number of infested flared 


squares by tne following computations. 


No infested. square/acre machine 


Ci i aaa aah a er Ba me a Tr nc ae TR LS CY sees eT eee x Zz 
No. of eggs laid/female/day efiiciency 


No. of adult boll weevils/acre = 
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In this equation the number of eggs laid per day/females is used as 
the divisor since flared squares usually remain on the plant 1 day after the 
abscission layer is formed prior to shed, Machine efficiency in coliecting 
fiared squares is approximately 80% under average field conditions. The 
equation is multiplied by 2 to account for male as well as female boll 
weevils, assuming a 50-50 sex ratio. 

If 1 infested flared scuare was collected per acre, the following 
compulations would be made to. estimate the: size of the edult boll weevil 


population. 


No. of adults/acre-= 1/7 x .8 x 2 


i 


.2 adult weevil/acre 

Therefore, if only 1 infested square were collected in an acre sample, 
the adult population would. ba estimated ta number 1-per 5 acres of cotton. 
Zi 1 square were coilected on 18 acres or cotton. the conridence level woula 
increase to 1 adult weevil per 90 acres of cotton, 

The size of the overwintered boll weevil population can be estimated 
from squares infested by first and second generation weevils assuning a 10- 
fold rate of increase per generation and an 18 acre sample size as follows: 

Size of adult overwintered boll weevil population when 1 infested 


square is collected per 18 acres of sampling. 


Overwintered Rate Paecs ts Rate Second 
weevils of generation of generation 
increase weevils increase weevils 
1/90 acres xX 10 1/900 acres X 10 1/9000 acres 


Interpretation of the size of adult population from collections in trap 
crops is difficult because weevils have concentrated in the trap crops be-= 


cause of behavior responses to plant size and the presence of the aggregating 
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pheromone grandlure in the trap crops. Thile sampling the trap crop presents 

a difficult statistical problem in estimating the actual size of the popuiations, 
it provides a valuable tool if detection is the primary objective. In the case 
of the experiment reported here, detection (presence or absence) is of primary 
importance. For this reason, emphasis will be placed on detection rather 

than precise estimates of the size of the boll weevil population during the 
period of evaluation, 

Sampling procedures: 

Since the trap crops were treated with the systemic “nsecticide aldicarb, 
the entire trap crop in each of the 25 fieids was sampled 5 days each week in 
each of the 25 fields except when operations were prevented by weather or 
mechanical failures, Trap crops averaged 1/5 acre in size in each of the 
25 fields. 

An additional sample, 1 acre in size, was taken each week in the aoxmal 
plantings from each field. Of the 25 fields selected for intensive sampling, 
18 were in the eradication area and 7 in the first buffer area. 

Detection of infestations: 

Boll weevils were detected in every field sampled in the first buffer 
area except in Unit 1, field 21, as shown in Table 1. The weevil free loca- 
tion was in Lincoln County (western part’ of first’ buffer area) and was not 
located in close proximity to infested fields as were the other 6 locations. 
Boll weevil populations were suppressed in a first buffer area to a low 
level with insecticide treatments, These treatments were terminated about 


August 10. 
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Adult boll weevils were detected in 6 of the 18 fields in the cradication 
(Zone 1) area as shown in Table 2. Boll weevil populations in the 2 northern 
most fields in Zone 1 (Unit 4, fields 110, and 119) were suppressed with 
insecticide treatments . Boll weevil infestations detected in the other 4 
fields (Unit 3, field 19: Unit 5, field 102’ Unit 6, fields 61 and 89) were 
eliminated with sterile male weevils and/or trap crops or traps. Boll weevils 
were not detected in the other 12 fields subjected to intensive sampling. All 
of these were in the southern two-thirds of zone l. 

Of the 10 native adult boll weevils collected in the eradication area, 

9 were collected from the trap crops. The native adult boll weevil collected 
in the normal planting was at field 61 in Unit 6. This field was planted on 
April 12, the earliest planting in tne area. Because of cold weather in April 
which caused seediing damage, all but 2 acres of this 30 acre field was re- 
planted in May. The native weevil collected in this normal planting during 

the last week in June was collected from the 2 acres of the April 12th Ranta 
which had survived the adverse weather. In the same collection were 43 sterile 
male boll weevils. No other native adults or infested squares were detected 

in the field for the remainder of the season. Since the field was not treated 
with insecticides, we assume that the population was eliminated with Sterile 
male releases since a native female weevil was collected in the normal plantings 

One native female boll weevil was collected on July 12 in a trap crop in 
Unit 3, field 19. This native female weevil was confined on cotton squares 


for egg laying. None of the eggs she deposited hatched. 
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Two infested squares were collected from trap crops during the sampling 
period. One was collected during the last week in June from Unit 6, ficlasom 
The trap crop only was treated with insecticides, No adult native weevils 
nor infested squares were detected in this field for the remainder of the 
sampling period. 

The other infested square collected during. the week of July 16-20 was 
from Unit 4, field 110, the northernmost field sampled in the eradication 
area, Since there was considerable evidence from other sources that migration 
of weevils had occurred into the northern 1/3 of the eradication area, this 
field was treated twice weekly with sprays of azinphosmethyl. 

Summary and Conclusions: 

As shown in Table 2, boll weevil infestations were detected in 6°0£f Hs 
intensively sampled fields, all 6 were in the northern 1/3 of the eradication 
area (Zone 1). Infestetions detected in 2 fields were eliminated by insecti- 
cide treatments. Infestations detected in 4 fields were eliminated by sterile 
male releases and/or traps and trap crops. Infestations were not detected in 

the other 12 fields, all of which were in the southern two-thirds of the 
eradication area. Boll weevils were not detected in any intensively sampled 
field in the eradication area (Zone 1) during the last 2 weeks (July 23- 
August 3) of sampling. 

These data indicate strongly that with the intensive sampling techniques 
used bo].l weevils were undetectable after 2 generations in the 18 selected 
fields in the eradication area. Based on confidence in the calculations 
presented earlier in this report of the detection of weevils, elimination of © 


the boll weevil population is indicated. 


























fell 
Table 1. Intensive machine sampling of trap crops and normal plantings 
in Zone 2 in the Pilot Boll Weevil Eradication Experiment. 


1973. (7 fields) 


en EERE 


“ieoke) (Greeks Normal Plantings 
NOEO S NOM Ol On, exe INO emOu 
Date Poll Weevils Uses Terms St. Boll, Weevils infested sas. 
June 4-8 3 Sa/ 0 -~ Ase 
Ie Ne 
mene lIi-15 23 Sy / 0 b/ 0 
7 & 1 N7 
Menesic-22 15S oe tlt eats 0 0 
5 xc! 
June 25-29 ons 6S 0 
d d 
6 xe! 12 pear 2 N 
July 2-6 3S.) ayes ous 0 
2S 18 
Jvly 9-13 5S 7 larvacy/ ne 0 
Coy, 
ae Wc 
Wily 16-20 «21S opens 2S 0 
Moly 23-27 39 i. yh! 0 18S 0 
July 30 - 15 0 Z Si/ 0 
August 3 Soh 


ee 


a/ Native weevils collected in Unit 4, field 112. 

b/ Native weevils collected in Unit 2, field 101; Unit 3, field 119; 
Unit 4, field 112; Unit 5, field 110. 

c/ Native weevils collected in Unit 3, field 119; Unit 4, field 86, and 
Unit 5, field 110. Larvae were collected in Unit 5, field 110. 

d/ Native weevils collected in Unit 3, field 119; Unit 4, field 86, and 
Unit 5, field 110.. Larvae were collected. in Unit 2, field 101; 


Unit 5, field 110, and Unit 6, field 5. 


} | . 152 


| Table 1. Contiaued. im 
e/ Native weevils collected in Unit 4, fields 86 and 112. Larvae 
| collected in Unic 2, field 10r, 
f/ Native weevil collected in Unit 5, field 110. Larvae collected 
| in Unit 2, Field 101, and Unit 3, field 119. 
g/* Larvae collectecsin Unit) 2, field 10 
h/ Native weevil collected in Unit 2, field 101. C 
i i/ Native weevils collected in Unit 2, field 101, Unit .3, field uaiae : 


and Unit 4, field 112, 














> 
Table 2. Intensive machine sampling of trap crops and normal 
plantings in Zone 1 in Pilot Boll Weevil Eradication 


Experiment 1973, (18 fields) 


A 


Trap Crop _ Normal Plantings 
No. of No. of Mo wot NOemON 

Date Boll Weevils infesued 6qS.. Boll Weevils infested sas. 
June 4-8 29 S 0 -- = 
June 11~-15 303 Sa/ 0 19 S ‘ 0 

6 
June 18-22 Sule S./ 0 43 S 0 

1 
June 25-29 222 S,, 1 ery sc! 54S 0 

ZA 1 
July 2-6 84 S 0 10 S 0 
July 9-13 Ze ey 0 9S 0 

1 

e/ 

July 16-20 6S 1 larva— Pees 0 
July 23-27 4S 0 ZnS 0 
July 30 - 458 0 0 0 


‘August 3 





nl 





fo ee 
=a/ Native weevils collected Unit 3, field 19; Unit 4, fields 110 and 119; 
Unit 5, field 102, Unit 6, fields 61 and 89. 
b/ Native weevils collected in Unit 6, field 89. 
c/ Native weevils collected in Uniteawetielossl0; sandpUnit 6, fields 
61 and 89; larva collected in Unit 6, field 61. 
d/ Native weevil collected in Unit 3, ficle 19 


e/ larva collected in Unit 4, field 110. 
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FIGURE 2. Oye NS2Ct COLLECTING 


INTENSIVE SAMPLING, PILOT BOLL WEEVIL ERADICATION 


EXPERIMENT, SOUTHERN MISSISSIPPI, 1973. 
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Addendum 3. 156 


SPECIAL REPORL 


POPULATIONS AND SUGGESTED LONG-RANGE MOVEMENTS OF BOLL WEEVILS 


RELATIV2 
LOT BOLL WEEVIL ERADICATION EXPERIMENT AS 


G 
pel 


TEROUGHOUT THE AREA OF THs PL 


INDICATED BY TRAPS IN 1973 


Prepared By: 
Wi. H. CROSS, RESHARCH ENTOMOLOGIST 
USDA, ARS 
BOLL WERVIL RESEARCH LABORATORY 


Mississippi Stete, Mississippi 39762 


It 


Relative Poculations and Sucrested Long-Renre Movements of Boll Weevils 
Throuchout the Area of the Pilot Boll Weevil Eradication Experiment as 


Indicated by Travs in 1973. 


During 1973, Lesgett traps were used extensively for survey of native 
overwintered and subsequent generations of the boll weevil throughout the 
erea of the Pilot Boll Weevil Eradication Experiment (PBWEE) to indicate 
relative population levels and long-range movement in the different zones. 
Trap sites were located in radiating lines at 5-mile intervals from 
Morgantown near the center of the core (Zone I). Some changes in trap 
sites were made during the year. ring April, sites were locatedvin 
Zones III, IV, V, and the northeast. corner of II. By May 2, 40 sites were 


established 1 or more miles from cottonfields and 32 adjacent to i972 or 


sites were loceted in or near Zones I and II. Through August 1, these 99 
sites each included 10 traps (placed 20-35 feet apart in a row) which were 
checked for weevils and rebaited with grandlure weekly. 

After August 1, the number of traps per site was reduced to 5, sites 
in Zones IV and ¥ were eliminated, 2 sites were moved a mile from 1973 
cotton, and about 8 new sites were added. This resulted in 60 non-cotton- 
field oriented sites in the revised grid. Then beginning August 22, 29 
additional sites were located to 75 miles south of Morgantown along each 
side of the Pearl River. 

During the year, APHIS operated traps around 1972, 1972/73, or 1973 
cottonfields as follows: 2850 in Zone I, 4679 in Zone II, and 561 in Zone 


III. Numbers of boll weevils captured per 10 traps and averaged by units 
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in these zones were compared with captures by the above trap sites. Maps 
were prepared showing the total numbers of boll weevils captured at each 
site each week beginning April ie forthe purpose of the present report 


it seems adequate to depict ceptures for the following more critical periods: 


May 16 - 23 ------ Figure 1 
June 6-13 ------ Figure 2 
July 4} - il ------ Figure 3 


July 25 - Aug. 1 -- - Figure 4 


Aug. 1-8 ------ Figure 5 
Aug. 15 - 22 ----- Figure 6 
Boule a glo So me Figure 7 


May 16 - 23: Emergence of overwintered boll weevils was well advanced with 
higher numbers being captured by sites at 1972 cottonfield locations. Small 
Meer oe aces were cacvurca by MPEIC traps Cnay an uns 
and units 2-6 in Zone II. However, no captures throughout Zone I and all 
but the northeast corner of Zone II by non-cottonfield oriented traps 
suggested little long range movement into the area by this period. 

June 6 - 13: A peak in emergence of overwintered weevils was indicated by 
trap captures and many non-cottonfield oriented sites in Zones III, IV, and 
V captured large numbers of weevils suggesting considerable movement away 
from 1972 fields. Most interesting were the high numbers captured by APHIS 
“traps in north central Zone III and the decreasing gradient of captures into 
Zone I especially to the south of this highly infested area in Zone Zid. 
July  — 11: Trap captures in all areas were reduced; this is typical of 
the period of the year during reproduction of the boll weevil. Only 5 


weevils were captured in Zone I and 3 in Zone II by non-cottonfield oriented 


trans. 
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July 25 - August 1: Captures were further reduced at almost every site, 


non-cottonfield sites in Zones I and II were all negative, and APHIS 


traps indicated only a trace of adult weevils in units 2 and 1 in Zone I 


and units 2 and 3 in Zone II. 
August 1 - 8: Sites in Zone I were still negative but beginning of fall 


migration was indicated by captures in Zone Il. 

August 15 - 22: Considerably increased overall captures and a clear 
gradient of decreasing captures into the center of Zone I suggested long 
range movement from outside especially from north central areas. 

September 12 - 19: In this week, peak captures occurred during the fell 
migratory period; a gradient was still evident into the center of.Zone I 
of the PBWEH; and movement even south of Morgantown was shown by the newly 
located line of traps along the Pearl River. 

Th 4s coneluded that at least most of the adult boll weevils, cap 
by non-cottonfield oriented traps in Zone I during June and again in August 
were migrants from outside the area. This is supported by the negative 
captures before both of these periods and the gradient of decreasing cap- 
tures toward the center of Zone I during the periods. Of more interest, 
however, is that 28 non-cottonfield sites in Zones I and II captured no 


weevils during the last week in Jwly while in the same period 11 of 38 


non-cottonfield oriented sites in Zones III, IV, and V captured weevils. 
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Figure: 7. 


Leggett trans for the 
period September 12-19, 


1973. 
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MISSISSIPPI DEPARTMENT OF AGRICULTURE AND COMMERCE 
DIVISION OF PLANT INDUSTRY 
P70. box oc0/ 
Mississippi State, Mississippi 39762 


Functions of the Division of Plant Industry, Mississippi Department of 
Agriculture and Commerce in Connection With the Pilot Boil Weevil 
Eradication Experiment During the Fiscal Year July l, T9711 
Through. June 30, 1972 and July 1, 1972 Through June 30; (1973 


On July 1, 1971, a Boll Weevil Quarantine was adopted by the Advisory Board of the 

Division of Plant industry, Mississippi Department of Agriculture and Commerce, to 

govern the movement of regulated articles within or through the area covered by the 
Pilot Boll Weevil Eradication Ixperiment. On July 2, 1971, notice of the edoption of 
the quarantine was sent to 50 radio and television stations and 50 daily and weekly 
newspapers in and around the area of the Experiment. Approximately 1500 copies of the 
quarantine were printed and distributed to county agents and farmers throughcut the 
area. Throughout the two years of the Experiment, five to seven district entomologist 
of the Division of Plant Industry living in and around the areca covered by the Experi- 
ment devoted the necessary time contacting ginners and farmers to acquaint them with 
the provisions of the quarantine. 





Conditions governing the movement of regulated articles and issuance OmeCertiercates 

' and permits were written into the quarentine. Regulated articles included the koll 
weevil in any living stage of development, seed cotton, gin trash, mechanical cotton 

_ pickers and any other products, articles or means of conveyance of any character what- 
soever, not covered by the quarantine when they presented a hazard of spread of the 
boll weevil. It also prohibited the growing of volunteer or ornamental cotton. 


On February 28, 1972, the quarantine was amended to set an optimum planting date be- 
fore which no cotton could be planted within the eradication and f2arSt purser areas 
to allow trap crop rows of cotton treated with an in-furrow treatment of a systenic 
insecticide to be planted by operations personnel prior to farmer planted cotton. 
Public notice of this amended quarantine was printed in several daily papers having 
‘eirculation within the experimental area and approximately 1500 copies of the amended 
quarantine were distributed to county agents, farmers and other interested parties 
throughout the area. 


Three ornamental plantings of cotton were destroyed in the summer of 1971 and two in 
the summer of 1972. One farmer in the eradication area in iate September and early 
October 1971, lost three heifers, each weighing about 400. pounds and approximately 

20 chickens, which he associated with insecticides used in the program. He indicated 
he would not participate nor allow operatious personnel on his property durins the 
1972 growing season. This made it neccessary for the State Entomologist to write a 
letter to the aggrieved farmer explaining his rights and the injunctive measures which 
could be taken by the state to prohibit his interference with the program. The State 
Entomologist, accompanied by an entomologist of the Mississippi Cooperative Extension 
Service called on the aggrieved party on March 13, 1972, to discuss the matter with 
him and deliver the letter. After fully explaining the program, the farmer agreea to 
participate and continued to do so throughout the remainder of the Experiment. 





Other than these rather minor regulatory problems, excellent cooperation was given by 


all concerned. 4 
Owe Mecice ff 


O. T. Guice, Jr. 
September 6, 1973 State Entomologist 
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suuunuu a. 
THE ROLE OF THE COOPERATIVE EXTENSION SERVICE IN THE BOLL WEEVIL | 
ERADICATION EXPERITincNT | 
The Cooperative Extension Service was responsible for the 
organizational/educational portion of the Boll Weevil Eradication 
Experiment. 
' From the beginning of the project, Extension personnel motivated 
farmers to unify their efforts to control the boil weevil. Extension 
entomologists from the three states involved visited with county agents 


to explain the purpose and techniques of the experiment. They aiso 





explained what role the Cooperative Extension Service was to play in 
the overall effort. These local agents, in turn, presented the objec- 
tives and operational procedures to cotton producers and the general 
public. 

Mississippi Cooperative Extension Service personnel organized 
monthly progress meatings at Prentiss, Mississippi (eradication nead- 
quarters). Representatives from the several federal and state or- 
ganizations involved in the experiment used these meetings to discuss 


progress and problems. 














Cooperation of the agencies involved was excellent; due partially, 


we feel, to these progress meetings. Extension personnel also established 





work unit supervisor and county agent training sessions to give them 





the opportunity to discuss eradication problems. These sessions were 





held bi-monthly or as needed during the cotton growing season. 


MORE 





Aer 


Several methods were used to inform cotton producers of the 
experiment and how they would benefit from it. Countywide producer 
meetings, community meetings, individual contacts, radio, T.V., and 
newspapers were used to spread information concerning the experiment. 
Weekly weevil eradication newsletters, prepared by the Extension 
entomologist and mailed by the county agents, helped to keep cotton 
producers informed of current developments. Boll weevil infestation 
counts were obtained through the operations office each week and : 
mailed to producers through the county agents. 

As the experiment progressed, the Boll Weevil Eradication film 
was widely used in promoting and explaining the program. These 
educational channels continued to be used as needed to keep producers 
and the general public informed. 

Extension personnel acted as a liaison between operations and 
‘cotton producers in problem solving. Cuidelines were established to 
be used in reporting suspected damage from insecticide applications. 
Extension educational channels were also used to minimize the theft 
of boll weevil (Legget) traps soon after they were placed out at the 
start of the program. 

A continuous flow of news and information about the experiment 
went out to producers and public alike. If there were problems , 
Extension personnel assisted in identifying and finding solutions 
to them. Significant progress and invaluable experience were obtained 
in dealing with cotton producers in the pilot experiment. It as 
felt that this knowledge will be of great value in future beltwide 


programs. 
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APPENDIX C 


Statement by the Technical Guidance Committee 
for the Pilot Boll Weevil Eradication Experiment 
August 1973 


The technical Guidance Committee for the Pilot Boll Weevil Eradication 
Experiment has maintained close contact with the progress and problems 
4n the conduct of the experiment from the time of Lice cc Lawl Ons Lo 
August 1971 and its termination in Dosust 1974. one purpose of the 
experiment was to determine if 4t id technically and operationally 
feasible to eliminate populations of the boll weevil by integrating 
several suppression techniques while concurrently making improvements 
in the application of available technology. 


The experiment, centered in southern Mississippi and in adjacent areas 
in Alabama and Louisiana, is representative of the worst boll weevil 
conditions likely to be encountered in the boll weevil belt. The 
suppression methods involved the application of insecticides, the use 

of the boll weevil aggregating and sex pheromone (grandlure ) in craps 
and trap crop planting, the release of sterile males, and the 
institution of certain cultural measures, including restricted planting 
dates, early stalk destruction, and the use of cotton growth inhibitors. 
Much new information was obtained on the biology, ecology; dynamics, 

and behavior of the boll weevil that is relevant to the development of 
suppression strategies. Based on the results and experiences gained 

in the conduct of the experiment, the Guidance Committee has reached the 
conclusion stated below and offers recommendations to appropriate 
agencies for additional research and development that is urgently needed 
to implement and to achieve maximum effectiveness and economy of operations 
4n the event that a national program is undertaken to eliminate the boll 
weevil as an economic pest in the United States. 


basic oneluston 


Based on the results and experiences gained in the Pilot Boll Weevil 
Eradication Experiment conducted in south Mississippi and adjacent 

areas in Alabama and Louisiana, and mindful that the experiment was 
conducted in an area representative of the most severe boll weevil 
conditions likely to be encountered in the boll weevil belt, the 
Technical Committee has reached the conclusion that it is technically 
and operationally feasible to eliminate the boll weevil as an economic 
pest in the United States by the use of techniques that are ecologically 
acceptable. The economic and environmental benefits of achieving this 
goal will far exceed the costs that will be involved. For such program 
to be successful, it must be carried out with thoroughness and precision. 
The participation of a number of agencies will be required. Complete 
cooperation and participation by all cotton growers in the boll weevil 
belt is essential. 
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TI. Recommendations 


In the conduct of the pilot experiment, it became apparent that 
improvements in technology and/or operational procedures for certain 
suppression components will be necessary to maximize efficiency and 
economy in the elimination of the boll weevil. Accordingly, the 
Committee recommends that while detailed plans and facilities for 
the initiation of a program are under development, research be con- 
tinued and intensified immediately to further improve the technology 
and.operations relating to the following: 


1. Improve mass rearing procedures to assure the capability of 
producing adequate numbers of high quality boll weevils for 
SUErILizatlon andy release. 


2. Improve techniques of sterilization to assure the attainment 
of maximum and consistent high levels of sterilization with a minimum 
of detrimental effects on the vigor and mating competitiveness of the 
males. 


3. Develop new methods of sterilizing both sexes of the bolt 
weevil so as to obviate the cost of separating sexes and to reduce 
costs and logistic problems associated with the feeding of boll 
weevils for 6 days before they are released. 


4, Continue investigations on grandlure to develop the most 
effective and least costly method of employing the attractant for: 
(a) suppression, (b) as a means of detection and population assess- 
ment, and (c) as a means of monitoring progress in population 
suppression. 


In recommending the urgency of research on the items listed, the 
Committee does not wish to minimize the need for continuing investiga- 
tions on other aspects of the boll weevil problem. It is importantigies 
ecological research be continued and intensified in various areas von 

the boll weevil belt, particularly to obtain information on the time 

of the season and the proportion of field populations that enter hiberna= 
tion and to locate optimal hibernating sites. Such information is 
especially relevant to decisions on the degree of inseason control 

that should be attained by growers and when the reproduction-diapause 
suppression component should be initiated. Also, accurate information 
on the time and proportion of the boll weevils that emerge from 
hibernation is needed for various areas in order to establish 
appropriate planting dates and to determine when to apply the pheromone 
and sterile male release components for maximum effects. 


Additional information in various areas on possible differences in 
the response of boll weevils to pheromones during the late season 
migration period, during spring emergence from hibernation, and while 
boll weevils are in cottonfields is also necessary to develop optimal 


strategies for suppression and detection of boll weevils by the use 
of the pheromone, grandlure. 
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APPENDIX D 


THE PILOT BOLL WEEVIL ERADICATION EXPERIMENT 


Report of the Entomological Society of America Review Committee 


The historical background of the boll weevil as a cot- 
ton pest in the United States is readily available in a 
recerit review by Cross (1973)2 Cross also summarized, 
very briefly, plans for a pilot eradication experiment. 
More details of the eradication experiment plans are 
given in a U. S. Department of Agriculture circular 
(1971)2 Persons interested in background information 
about the experiment.should consult those sources. Addi- 
tional detailed information may be obtained from various 
working documents developed during the course of plan- 
ning the experiment, the more important of which are: 


Selection of Locations for the Pilot Boll Weevil Eradi- 
cation Experiments. A report of findings of a_sub- 
committee appointed by: the National Cotton Coun- 
cil’s Special Study Committee on Boll Weevil Eradi- 
cation to select representative areas suitable for pilot 
boll weevil eradication experiments. August 15, 1969. 


USDA Environmental Statement, prepared in accord- 
et with 100(2)(C) of P. L. 91-190. August 2, 


Very briefly, the pilot eradication experiment consisted 
of a field trial designed to determine if various population 
suppression techniques, when used in concert, were ade- 
quate to eradicate a boll weevil population from a pre- 
scribed area. ‘he area chosen for the experiment (Fic. 
1) was selected because it was thought to represent the 
most dificult of the cotton producing areas in which to 
achieve eradication of a population. 


It was clearly recognized in the beginning that the area 
selected did not represent the broad spectrum of cotton 
production areas of the United States, and was chosen 
more as an extreme than as a representative example. 
It was further recognized that in an actual eradication 
program different problems would arise in ditferent 
regions, and that the techniques available and those used 
in the pilot trial might be either more or less effective in 
the chosen region than in many others. 


The area was comprised of a core area of roughly 25 
miles radius around Columbia, Mississippi, surrounded 
by three buffer zones in which population suppressive 
measures designed to minimize infiltration of the core 
area by weevils would be applied. In the first bufter zone, 
approximately 50 miles wide, it was intended that sup- 
pressive measures applied be essentially the same as in 
the core area, although monitoring of results was much 
less intensive. The outer 2 butter zones recetved less 
intensive population suppressive actions. Operational 
headquarters for the experiment were established at 
Prentiss, Mississippi, in the northern part of the core 
area. 


Some idea of the operational complexity of this eradi- 
cation attempt will be evident from data on cotton plant- 
ings in the eradication zone and first buffer zone. In 
1971, the first season of the experiment, the combined 
acreage in the eradication zone was 3222. In 1972 the 
cotton plantings in the eradication zone totaled 2906 
acres, and by 1973 the plantings had been reduced to 
1889 acres, distributed among 162 fields. This reduction 
in acreage was accomplished by purchasing and destroy- 
ing many of the smaller plantings that had proven dirh- 
cult and expensive to treat and monitor during the pre- 
ceding seasons. In 1971 the first huffer zone contained 
3605 acres of cotton; 3905 acres in 1972; and in 1973 





1 Cross, W. Hl. 1973. Riology, cvatrol, and eradication of the 
_ boll weevil, Ann. Rev. Ent, 18, p. 17-49 7 

2U. S. Department of Agriculture. 1971, The pilot boll wee- 
wil eradication experiment. In-numbered circular prepared by 
Plant. Protection and Quarantine Progeams Anisnal and Plint 
Health Service, and Entomology Research Division, Agrica 
Research Service, U.S.D.A. 
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this was increased to a total of 5605 acres distributed 
among 359 fields. 


The initial intent was for the program to run for two 
complete years—July, 1971 through June, 1973. Because 
of budgetary delays, effective suppressive measures were 
not applied with any degree ot consistency during the 
1971 season, and the program was not fully operational 
until well into 1972. Operational aspects of the program 
were continued into July, 1973, and monitoring of results 
+ ie core and first butter zones extended to late August, 
973. 


Population suppression components used in the experi- 
ment were: 


1. Late season insecticide treatments to all growing 
cotton from late summer to harvest to kill the maxi- 
mur possible number of weevils before they mi- 
grated to hibernation sites. 


2. Late season cultural practices; dessication or de- 
foliation of cotton plants before harvest, and stalk 
destruction afterward, to eliminate late season de- 
velopment and reduce food and iarhorage for wee- 
vils surviving the pesticide treatments. 


3. Spring time use of grandlure, an aggregating and 
sex pheromone, to attract and destroy weevils 
emerging from hibernation. Trap use was continued 
throughout the season. although effectiveness Ce- 
clined as farmer cotton reached the squaring stage. 


4. Trap crops of cotton planted 2 weeks betore ceneral 
planting. These trap crops were planted near ht- 
bernation sites, usually around the margins of nor- 
mal fields, and treated with systemic insecticides 
that kill weevils that feed on the plants. 


5. Release of sexually sterile male weevils to overitood 
native wild weevil populations by a ratio of at least 
50 to 1. 


6. In-season insecticidal programs, and special insectt- 
cidal treatment of “hot spots’ of weevil infestation 
that were discovered in the core and first butter 
zones as a result of monitoring activities. 


7. On occasion, small plantings were completely de- 
stroved. 


Results of the experiment, as it progressed, were 
monitored by three methods: (1) field inspections of in- 
sect populations by experienced scouts; (2) pheromone 
baited traps; and (3) a mechanical insect population 
sampler (“bug catcher”) used primarily on trap crop 
plantings in the core area. Overwintering populations of 
weevils were also sampled by trash collections from fav- 
orable hibernation sites. Techniques followed in all these 
population sampling methods were standardized as much 
2s possible to permit comparison of data from diferent 
areas. As with application of suppressive measures, the 
monitoring plan provided for intensification of sampling 
effort in and around detected “hot-spots” of weevil infes- 
tation. Details of the monitoring program are or will 
be available in published reports dealing with various 
aspects of the experiment. 


In addition to critical monitoring of weevil populations, 
the experiment included careful monitoring of the eftects 
of the eradication effort on non-target organisms, pri- 
marily honey bees and wildlife species that were kaown 
or thought possibly to be endangered by insecticide ap- 
plications. 


Throughout the experiment there was close coordina- 
tion between the personnel responsible for operational as- 
pects of the experiment and the research personnel of the 
several State and I'ederal laboratories engaged in re- 
search on cotton insect problems. Coordination was ac- 
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complished through periodic meetings of research and 
operational personnel with the Technical Guidance Com- 
mittee. Periodic progress reports were prepared and 
disseminated to all concerned personnel. This coordina- 
tion permitted needed adjustments in the operational 
phases as technical problems surfaced, as well as critical 
appraisals of controversial issues. Examples of problems 
were: Design and fabrication of pheromone traps, devel- 
opment of a long-lasting pheromone wick for traps, trap 
placement, weevil migration, sampling precedures, mass 
production of weevils, and sterilization dosages for mass- 
produced weevils designed for field release. 


In February, 1973 the joint chairmen of the Technical 
Guidance Committee, J. R. Brazzel and E. F. Knipling, 
invited the President of the Entomological Society of 
America to appoint a special committee “to assess the 
progress of the (pilot boll weevil eradication) experi- 
ment and to offer its appraisal and recommendations.” 
Accordingly, President Gordon E. Guyer appointed a 
committee to “evaluate the technical and operational 
feasibility of .. . the program.” This Committee (com- 
position indicated at the end of this report) met in Mis- 
sissippi on three occasions, April 5-6, June 26-27, and 
August 30, 1973, with members of the Technical Guidance 
Committee and research and operational personnel con- 
cerned with the experiment. These meetings enabled the 
Comniittee members to gain first-hand information and 


impressions of the background and rationale of the ex- 
periment, of the problems being encountered, and the 
progress in boll weevil population reduction, without 
which an appraisal of success or failure could scarcely 
have been made. We are deeply impressed with the vast 
amount of information about the boll weevil that was 
brought to bear upon the eradication attempt, and the 
organization and execution of the logistical aspects of 
the experiment. The following parts of this report are 
concerned primarily with the Committee’s evaluations 
and conclusions regarding the experiment. In arriving at 
its conclusions, the Committee interprets “eradication,” 
in the sense of this experiment, to mean reduction of a 
specified population (in this case boll weevils in the core 
area) to zero. The Committee is divided as to whether 
or not a distinction should be made between “accomplish- 
ing eradication” and “demonstrating feasibility of eradi- 
cation.” 


Data available at the termination of the experiment 
indicate that eradication was not accomplished in the 
core area. However, the program did demonstrate that 
populations of weevils can be reduced to extremely low 
levels through a regional suppressive program. Popula- 
tions were so low that currently available sampling tech- 
niques could not detect them in most of the core area. 
The Committee is divided as to whether or not technical 
feastbility of eradication of boll weevil populations has 


been demonstrated, but unanimously expressed reservations 
concerning any massive eradication undertaking with- 
out further research to refine suppressive techniques, We 
are also cognizant of the very complex operational dith- 
culties that must be overcome if and when a more exten- 
sive boll weevil eradication effort is undertaken. 


The reasons for the reservations we have about the 
success or significance of the eradication experiment are 
summarized in the following discussion of our appraisal 
and conclusions. 


Although important technical and operational improve- 
ments were made and incorporated into the experiment 
as it progressed, much additional research in certain 
areas is essential to pursue the original program objec- 
tives. We believe the following to be the more significant 
limiting factors in the experiment, and they need to be 
researched prior to planning and implementing any future 
population suppression programs : 


1. Improvements in the mass production procedures. 
Contamination of weevil stock with disease organ- 
isms, and other technical and operational problems 
prevented adequate production of high quality wee- 
vils needed for the sterile insect release program. 


2. Improved sterilization procedures. If possible, the 
sterilization method should be effective for both 
sexes, in order to circumvent the costly step of sex- 
ing weevils prior to release, and to avoid the acci- 
dental release of fertile or only partially sterile 
females. 


3. Improved surveillance techniques. Although phe- 
romone baited traps, and particularly the model de- 
veloped late in the experiment, give promise of being 
highly effective for population surveillance, con- 
tinued research on the pheromone “grandlure” is 
strongly indicated. Further emphasis on grandlure 
as a population regulation tool is indicated. The 
mechanical population sampler is also a useful mont- 


toring tool. But reliable data to indicate the popu-- 


lation level that can be detected by these methods 
is lacking and therefore the only alternative appears 
to be the continuation of the monitoring program, 
as well as suppressive measures, over a considerable 
period of time to assure that eradication has indeed 
been accomplished. 


4. Determine the relative value of suppressive com- 
ponents. Some research should be dedicated to an 
attempt to quantify the relative value of each com- 
ponent in the series of suppression techniques in dif- 
ferent regions. Following research designed to 
further improve suppressive techniques, it may be 
possible to simplify the overall effort by restructur- 
ing the program and perhaps even to delete one or 
more components. For example, if improvements in 
certain techniques (e. g. pheromones) prove suff- 
cient to accomplish desired goals, the expensive, 
problem-ridden sterile insect release system may be 
unnecessary. 


The core area was smaller than desirable and the 
experiment was terminated considerably short of the 
optimal time period. Problems associated with the small 
size of the core area were accentuated by the fact that 
proper and complete suppression methods could not be 
applied throughout the first buffer zone. Had the core 
area been larger, and adequately protected by a thorough 
suppression program in the first buffer zone, better esti- 
mates of the migration component would have been 
obtained. 


The effectiveness of the population suppression meas- 


ures employed in this experiment become obvious from: 


data on native weevils captured during the 1972 and 1973 
seasons. Released sterile weevils, distinguished by a 

etic marker “mahogany,” that were captured are not 
included ia the following data. 
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In 1972 there were 156,580 weevils captured in the 
eradication zone; in 1973 the total was 1436. Of these, 
173 came from the immediate vicinity of field No. 120, a 
small planting that was not discovered—and consequently 
not treated—until September 20, 1972, by which time a 
considerable number of diapausing weevils had presum- 
ably moved into hibernation. Further, of the total 1973 
captures in the eradication zone, 960 came from Unit 4 
which contained field No. 120. The number of weevils 
captured per planted acre in 1972 was 54; in 1973 the 
figure was 0.79, 


In the first buffer zone the total weevil catch during 
1972 was 132,350, an average of 32.3 per planted acre. 
In 1973 the total caught was 3940; the average per 
planted acre 0.82. 


Population monitoring data available on August 30, 
1973, indicate that native weevils had been reduced to an 
extremely low level throughout most of the core area. 
No native adult weevils were found in any of the 236 
fields of the core area during the final week of the ex- 
periment. However, oviposition punctures were found in 
cotton squares in 6 of the fields that week. The fields in 
question are near a part of the first buffer zone where 
persistent infestations were known to exist throughout 
the period of the experiment, and although available in- 
formation and the opinions of the survey personnel 
suggest that the oviposition punctures found in the core 
area resulted from migration of native weevils into the 
core area, no unequivocable evidence exists to support 
that contention. 


Large scale field trials of any kind usually bring to 
light a multitude of unanticipated operational problems, 
and the pilot boll weevil eradication experiment was no 
exception. The periodic progress reports are replete with 
accounts of operational problems, small and large, that 
had to be solved. These involved such diverse matters 
as design and development of a trash sampling machine, 
design and production of practical boll weevil pheromone 
traps, swath width for aerial treatment of cotton with 
insecticides, coordination of agronomic practices, stand- 
ardization of field inspection procedures, and methods of 
sterile weevil release. During the 1971 season it became 
evident that growers in the first buffer zone, who were 
initially expected to conduct the in-season insecticide 
application program, did not have the proper equipment 
to do the job. Consequently, in 1972 and 1973 it became 
necessary for the program’s operational personnel to take 
over that task, thus further taxing the already strained 
financial support of the program. One of the most dis- 
turbing developments, indicative of the kind of operational 
problem that could effectively negate a large-scale eradi- 
cation effort, was the failure to detect one cotton field in 
the core zone until near the end of the second growing 
season. 


In the opinion of this Committee, the major difficulties 
that will attend any massive effort against the boll weevil 
are likely to. be less those of a technical nature than of 
the operational aspects—particularly “people problems” 
involved in implementing and carrying out the strategies 
and tactics chosen for suppression of boll weevil popula- 
tions. Further, any large-scale pest suppression or eradi- 
cation undertaking inevitably brings about an interplay 
of very diverse social, political and economic interests, 
and reactions to a proposed boll weevil eradication effort 
will not be limited to the cotton producing areas. The 
cooperation of cotton growers and participation of the 
appropriate government agencies in such a program will 
not alone be sufficient, even assuming adequate financing 
which is essential for a venture of this kind. 


This Committee does not presume to know whether or 
not a Belt-Wide boll weevil eradication effort should be 
undertaken. However, we have reservations until such 
time as currently available suppressive techniques are im- 
proved and collectively tested in different geographical 


aml/or ecological areas. We are convinced that the in- 
formation and experience gained from this experiment 
have provided invaluable techniques to growers through- 
out the Cotton Belt for managing populations of thts most 
pernicious pest. We believe the decision regarding at- 
tempted eradication should and will be a socio-political 
decision. Accordingly, we recommend that a detailed 
summary of this program be published and that all con- 


cerned persons, and especially all entomologists, Bey, 


themselves as to the long range environmental and eco 
nomic benefits that would result from a successful eradi- 
cation program and weigh those against the costs in- 
volved. If pest management is to play its proper role in 
resource management, decisions as to programs to be 
undertaken must be made objectively and realistically, 
and those programs implemented must be prosecuted 
vigorously and decisively. 
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The members of this Committee wish to express their 
appreciation to the personnel of the boll weevil eradication 
experiment tor the gracious hospitality and generous co- 
operation extended us during the course of this review. 
Copies of progress and research reports were promptly 
supplied, and information about all aspects of the pro- 
gram freely given. We also express our appreciation to 
the Entomological Society of America for having had the 
opportunity to participate, in a small way, in this inter- 
esting and imporsant program. 
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Criteria for Selection of a Site for a 3-year Eradication Trial for 
the Boli Weevil and the Status of Each 


1. Grower and Technical Support 


Texas and Oklahoma--High level of support evident among growers, 
cotton industry, and State research, extension, and regulatory 
Siticials. 


Virginia, North Carolina, and South Carolina--High level of 


support evident among growers, cotton industry, and State research, 
extension and regulatory officials. 


2. Grower Organization 


Texes and Oklahoma--Generally growers are better organized into 
grower groups. 


Virginia, North Carolina, and South Carolina--Some grower 
organization, but not as strong as in the southwest. 


3. Prior Experience in Operations 


Texas end Oklahoma--Program personnel have 10 years of experience 
in the execution or a diapause boll weevil control program in the area. 


Virginia, North Carolina, and South Carolina--No previous organized 
program experience against the boll weevil. Because of this and the 
severity of the weevil, it is expected that the program would have to 
start on a relatively small acreage so that training of personnel could 


be intensified. 





hk, Execution of Program Operations 


Texas and Oklahoma--Operations would be easier to execute because of 
the large fields, open terrain, and a minimum of obstacles for aerial 
treatinent. 


Virginia, North Carolina, and South Carolina--Operations will be 
more difficult and require more personnel per unit because of small 
fields and obstacles to aerial treatment. 





5. Logistics of Program Operation 


Texas and Oklahoma--The initiation and execution of a program on over 
2 million acres could present problems because of the amount of equipment 
and number of personnel required. 


Virginia, North Carolina, and South Carolina--Overall logistics 


would be less because less acreage involved . 


, 
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6. Severity of the Boll Weevil Problem 


Texas and Oklahoma--Weevil problems are sporadic and are less 
secure than in the southeast. This would allow training of personnel 
to be accomplished easier while advancing the program through the area. 


Virginia, North Carolina, and South Carolina--Weevil problems severe, 
thus training of personnel would be more crucial. 


{. Size of Area and Degree of Isolation i 
Texas and Oklahoma--It would require inclusion of approximately 


2.1 million acres to do the trial and move approximately 250 miles | 
across the infested area. 


Virginia, North Carolina, and South Carolina--It would require 
inclusion of approximately Le million acres to move the program 


approximately 350 miles across the infested area. 


o. Degree of Hazard of Reinfestation from Established Infestations 


Texas and Oklahoma--A holding line would be required beginning the 
third year between the Texas and Mexican border and the program area 
to prevent reinfestation from the south. 


Virginia, North Carolina, and South Carolina--No holding line to 
prevent reinfestation from behind the program would be required. 


9. Cost for First Year (Government/Grower in Millions) 


Texas and Oklahoma--First year cost of the program would be approximately 
32 million dollars for the Government and 4 million dollars for the growers. | 





Virginia, North Carolina, and South Carolina--First year cost would be 


> itillion dollars for the Government and 5 million dollars for the growers. 
10. Cost’ for Total 3-year Program 


Texas and Oklahoma--The total cost for the 3-year program would be i 
(approximately 100 million dollars on 2.1 million acres. ; 


Virginia North Carolina, and south Carolina--The total cost would 
be 70 million dollars on 1/2 million acres. 
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11. Expected General Public Support for Economic Benefits 


Texas and Oklahoma--This is predominantly an agricuitural area 
with more support of the general public for agricultural problems. 


Virginia, North Carolina, and South Garolina--Less intensive 
agricultural area with a possibility of more nonfarm critics of the 
program. 





12. Expected General Public Support for Environmental Benefits 


Texas and Oklahoma--Environmental support would be less than in 
southeast since only two to three applications of pesticide/year are 
applied. 


Virginia, North Carolina, and South Carolina~-Fifteen to 20 
applications per year are being applied. 


13. Economic Benefits to Producers 


Texas and Oklahoma--Immediate benefits to the growers on a per 
acre basis would be small in comparison to the southeast since the 
weevil is not a consistent and severe problem in much of the area. 


Virginia, North Carolina, and South Carolina--Benefits to the 
growers would accrue immediately since the boll weevil is a consistent 
and severe problem. 


14. General Acceptance of Success in a Alp galtsMe eh Applicable to the 
Entire Infested Area 


Texas and Oklahoma--Since this area has sporadic boll weevil 
problems, results obtained would be less creditable. 


Virginia, North Carolina, and South Carolina--Because of the 
severity of the boll weevil problem, results obtained would be 
acceptable by program critics as proof of the proof of the program. 


15. Benefits of Experience to Effect Pest Management in @otton in Case 
the Trial Eradication Program was not Completely Successful 


Texas and Oklahoma--Due to the diversity in the cotton growing 
areas, pest management would be complex. 





Virginia, North Carolina, and South Carolina--Would be easier to 
implement pest management since the insect problems in this area have 
more common characteristics. 
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APPENDIX F 


Implementation Schedule - 1976 


Sequence of scheduled events and responsible parties fOr waActL1 On steps 10 
preparation and execution of the trial eradication program. 


PretYvial e-ractices 
1. In-season Control (Grower) 
2. Diapause Control (Grower) 
3. Information and Education (CES) 


4. Reasonable Goals (ARS) 


Description of Practice: 


1. Follow State recommendations for control of the boll weevil to 
realize lower populations during the diapause program in the fall. 


2. Diapause--Grower will be urged to execute a diapause control program 
over the entire area prior to initiation of the eradication program the 
following year. This activity will be purely voluntary on the part of 
the grower. However, execution by 100 percent of the producers will 
substantially enhance the potential for successful execution of the 
eradication program on the schedule given above. 


3. Information and Education--Will conduct an intensive information and 
education program to achieve maximum effectiveness in the in-season and 
diapause control activities by the growers. This will include the basic 
essentials of the eradication technology, sequence Of execution, the 
producers’ role in the program, and potential benefits. 


4. By December 1976 a standard operation procedure will be developed 
for the mass rearing operation. This will include the basic mechaniza- 
tion of the process and be ready to initiate production buildup in early 


wo] 7’. 
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1st Years ora rograme@lo77) 


1. Cooperate with Program Personnel (Grower) 
2. Map (APHIS & ASCS) 

30 Craps. (APHIS) 

4. Survey (APHIS) 

5. In-season Control (APHIS) 

6. Diapause Control (APHIS) 

7. Defoliation/Dessication (APHIS) 

8. Regulatory (APHIS) 


9. Research Goals (ARS) 


1. Cooperate with program personnel by location of all cotton plantings, 
allow personnel access to all fields, plant cotton in most accessible 
fields from standpoint of chemical treatment if possible, and report any 
unusual pest situations that are observed. 


2. Map--With the assistance of the growers and ASCS, develop maps 
showing every field of cotton in the zone. 


3. Traps--Pheromone-baited traps will be located around every cotton- 
field in the zone at the rate of 1/2 acre during the growing and harvest 
season. Traps will be maintained at a lesser level for survey purposes 
during the fall and winter. 


4. Conduct a survey--Initiate visual surveys with the emergence of 
cotton to determine population levels of the boll weevils and other 
cotton pests. These data will be used to time the necessary in-season 
control treatments. 


5. In-season cotton pest control during the growing season will be done 
by APHIS. Treatments will be made in compliance with the recommendations 
of the appropriate States. 


6. Diapause Control--Diapause control treatments will be initiated on 
the appropriate schedule following termination of the cotton crop. 


These will be continued until stalk destruction, either by mechanical 
means or by frost. 
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7. Defoliation/Dessication--All cotton will be defoliated or dessicated 
as appropriate in order to hasten harvest operations and to reduce the 
boll weevil food and breeding sites. 


8. Regulatory--The necessary regulatory actions governing movement of 
seed cotton and equipment which offer a hazard of transport of boll 
weevil into the eradication area. Authority for access and entry to 
execute these program components must be assured for 100 percent of the 
cotton acreage in the eradication zone. 


9. By December 1977 have completed the following: 


(a) Identified most practical trap type for use in saturation 
trapping program in 1978-79. 


(b) Identified the best method for sterilization of boll weevils 
for release in 1978. 


(c) Have completed the necessary research on efficacy of Dimilin 
and determined if this suppression measure has a role in the eradication 
(rigs ia 
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2nd Year (1978) 


1. Cooperate with Program Personnel (Grower) 
2. Control Other Pests (Grower) 

3.. Defoliation (Grower) 

4. Map (APHIS & ASCS) 

5a) Drapes (APHIS) 

6. Trap Crops - Aggregation Control, (APHIS) 
7. Survey (APHIS) 

8. Pinhead Square Treatment (APHIS) 

9. Sterile Insects (APHIS) 

10. In-season (if needed) (APHIS) 

11. Diapause (if needed) (APHIS) 

12. Stalk Destruction (Grower) 


13. Regulatory (SDA & APHIS) 


1. Cooperation. 


2. Control of other pests--In the second year of the program it is 
expected that boll weevil populations will be so low that only isolated 
spot treatments with chemicals will be required. The growers will be 
responsible for control of all other pests by a management program 
unless program treatments create a secondary pest problem. In this 
event, control will be a program responsibility. 


3. Defoliation--Defoliation will be a farmer responsibility during the 
second year of the program because it is not anticipated that a fall 
diapause program will be needed. 


4. Map--Same as #2 in lst year. 
5. Trap--Same as #3 in lst year. 
6. Trap Crops - Aggregation Control--The trial area is too far north 


with a short growing season to permit planting of specific trap crop 
plots. In this area the periphery of fields adjacent to boll weevil 
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hibernation quarters will be baited with pheromone to aggregate weevils 
in this area. These areas will be treated regularly with pesticide by 
ground application equipment in the early season to destroy these boll 
weevils. 


7.  Survey--Visual surveys will begin with the emergence of cotton and 
continue throughout the season. These surveys will be more in the form 
of a detection survey to determine the degree to which program activities 
in 1975 have eliminated weevil populations and identify areas which need 
special attention. 


8. Pinhead Square Treatment--A chemical treatment will be made to 
fields just before squares are large enough for oviposition if surveys 
indicate such a treatment is needed. 


9. Sterile Insects--Sterile insects will be distributed at the rate of 
50-100/acre per peck over the entire cotton acreage beginning in June 
and continuing until stalk destruction in the fall. 


10. In-season (if needed)--Where surveys reveal incipient weevil 
infestations, appropriate insecticidal treatments will be made. 


11. Diapause (if needed)--In the event populations develop in toeatiee. 
areas, a diapause program will be executed to insure maximum suppression 
of overwintering boll weevils. 


12. Stalk Destruction (where needed)--Same as (2th sccuyear. 


13. Regulatory--Same as #9 in lst year. 
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3rd Wear (€1979) 


1. Cooperate with Program Personnel (Grower) 
2. ‘Other Pests (Grower) 

3. Defoliation (Grower) 

4. Map (APHIS & ASCS) 

5) @lmaps a(APHIS) 

6. Trap Crops (where needed) (APHIS) 

7." Survey (APHIS) 

8. Sterile Insects (where needed) (APHIS) 

9. In-season (if needed) (APHIS) 


10. Regulatory (SDA & APHIS) 


1. Same as #1 in 2nd year. 

2. Other Pests--Same as #2 in 2nd year. 
3. Defoliation--Same as #3 in 2nd year. 
4. Map--Same as #4 in 2nd year. 

5. Traps--Same as #5 in 2nd year. 


6. Same as #6 in 2nd year if surveys revealed incipient infestations 
in the 2nd year. 


7. Survey--Visual surveys will be continued throughout the area as a 
means of detecting any weevils which have survived the program up to 
Lhisepoint. 


8. Sterile insects will not be used in the evaluation area during the 
third year of the trial since their presence would complicate evaluation. 
However, they would be used outside this area to create a barrier to 
migrating boll weevils. 


9. In-season (if needed)--Insecticidal treatments will be made to any 
fields in which incipient infestations of boll weevil are found during 


the 2nd year. 


10. Regulatory--The same as #13 in 2nd year. 
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Followup (1980) 


1. Other Pests (Grower) 
2. Regulatory (SDA & APHIS) 


3. Surveillance (SDA & APHIS) 


1. Other Pests--The same as #2 in 3rd year. 
2. Regulatory--The same as #10 in 3rd year. 
3. Surveillance--The regulatory agencies will assume the responsibility 


for routine surveillance of the areas cleared of the boll weevil by the 
program. This will be a continuing aCLIVICY. 
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National Cotton Council 
Special Study Committee on Boll Weevil Eradication 


Producer Members 


Mr. Robert R. Coker (Chairman) 
Post Office Box 340 
Hartsville, South Carolina 29550 


Mr. Marshall Grant 
Route 1 
Garysburg, North Carolina 27831 


Mr. P. R. Smith 
Post Office Box 593 
Winder, Georgia 30680 


Mr. Albert McDonald 
6800 Old Madison Pike 
Huntsville, Alabama 35806 


ee, 15 WS Cpeeehe 
Anguilla, Mississippi 38721 


Mr. Vernon Scott 
Post Office Box 98 
Tiller, Arkansas 71670 


Mr. C. J. Grayson 
Fort Necessity, Louisiana 71243 


Mr. Don Anderson 
Post Office Box 1474 
Lubbock, Texas 79408 


At-Large Members 


Mr. Eugene Butler 

The Progressive Farmer 
3612 Noble Avenue 
Dallas, Texas 75204 


pr. o4. ©. Knipling 
Agricultural Research Service 
U. S. Department of Agriculture 
Beltsville, Maryland 20705 


Breed. Re Brazzel 

Animal and Plant Health Inspection 
Service 

U. S. Department of Agriculture 

Federal Center Building #1 

Hyattsville, Maryland 20782 


Dr. T. B. Davich 

USDA Boll Weevil Research Laboratory 
Post Office Box 5367 

Mississippi State, Mississippi 39762 


Mr. J. Ritchie Smith (Secretary) 
National Cotton Council 

Post Office Box 12285 

Memphis, Tennessee 38112 


Dr. P. L. Adkisson 
Texas A&M University 
College Station, Texas 77843 


Dr. David F. Young, Jr. 

Mississippi State University 

Post Office Box 5426 

Mississippi State, Mississippi 39762 


DEE Cem oordan 
The University of Georgia 
Athens, Georgia 30601 


Dr. George Slater 

Cotton Incorporated 

4505 Creedmoor Road 

Raleigh, North Carolina 27612 
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APPENDIX H 


Technical Guidance Committee 
Pilot Boll Weevil Eradication Experiment 


Dr. P. L. Adkisson 
Department of Entomology 
Texas A&M University 
College Station, Texas 77843 


Dr. F. S. Arant 

Department of Zoology and Entomology 
Auburn University 

Auburn, Alabama 36830 


Mr. Richard Carlton 

State Department of Agriculture 
Box 44153, Capitol Station 
Baton Rouge, Louisiana 70804 


Dr. Tt. B.. Davich 

Boll Weevil Research Laboratory 

ARS, U.S. Department of Agriculture 
P. 0. Box 5367 

Mississippi State, Mississippi 39762 


Mine Cem Cemenancnen: 
Mississippi Department of 
Agriculture & Commerce 

P. 0. Box 1609 
Jackson, Mississippi 39205 


MioeO. ls. GuULice 

Mississippi State Plant Board 
Mississippi State University 
Mississippi State, Mississippi 39762 


Dr. F. G. Maxwell 

Department of Entomology 
Mississippi State University 

P. O. Drawer EM 

Mississippi State, Mississippi 39762 


Dreek. Cs Riley 

Cooperative State Research Service 
U. S. Department of Agriculture 
Washington, D.C. 20250 


Mr. W. F. Helms 

PPD Station Headquarters 
P. 0. Box 2169 

Jackson, Mississippi 39205 


July 1971 


Dre cm Sm ROUSSeL 
Louisiana State Experiment Station 
Baton Rouge, Louisiana 70803 


Dre WwW. A. Ruffin 

Department of Agriculture & Industries 
Pe ObOx 220 

Montgomery, Alabama 36104 


Dr. D. R. Shepherd (retired) 

Animal and Plant Health Inspection 
Service 

U. S. Department of Agriculture 

Federal Center Building 

Hyattsville, Maryland 20782 


Dr. George Slater 

Cotton Incorporated 

4505 Creedmoor Road 

Raleigh, North Carolina 27612 


Mr. Ritchie Smith 

National Cotton Council of America 
P. 0. Box 12285 

Memphis, Tennessee 38112 


DEP DD, 1 NGeibbakes 

Mississippi State University 

P. 0. Box 5426 

Mississippi State, Mississippi 39762 


Mr. C. R. Parencia (Secretary) 

ARS, U. S. Department of Agriculture 
Agricultural Research Center, West 
Beltsville, Maryland 20705 


Dr. J. R. Brazzel (Co-Chairman) 

APHIS, U. S. Department of Agriculture 
Federal Center Building 

Hyattsville, Maryland 20782 


Dr. E. F. Knipling (Co-Chairman) 

ARS, U. S. Department of Agriculture 
Room 205, National Agricultural Library 
Beltsville, Maryland 20705 
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APPENDIX I 


Technical Subcommittee 
To Develop 
Overall Plan for Boll Weevil Eradication 


Dr. E. F. Knipling (Chairman) 

Science Advisor to Administrator 

ARS-USDA 

Room 205, National Agriculture 
Library 

Beltsville, Maryland 20705 


Dr. J. R. Brazzel (Vice Chairman) 

Chief Staff Officer 

Methods Development, Plant Protection 
Division 

Animal and Plant Health Inspection 
Service - USDA 

Federal Center Building 

Hyattsville, Maryland 20782 


Dr. Perry Lee Adkisson, Head 
Department of Entomology 
Texas A&M University 
College Station, Texas 77843 


Dra Ce. Rk. Jordan. Chairman 
Division of Entomology 
The University of Georgia 
Hoke Smith Annex 

Athens, Georgia 30601 


Dee Dav Gal Moun emt 2t. 

Leader, Extension Entomology 
Mississippi State University 

Post Office Box 5426 

Mississippi State, Mississippi 39762 
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NEOs Inls Mir ISR bNSe 5 WalreeKor ners 
Division of Plant Industry 
State Department of Agriculture 
P. 0. Box 40627 ; 
Nashville, Tennessee 37204 


Dr. George Slater 

Director of Agricultural Research 
Cotton Incorporated 

4505 Creedmoor Road 

Raleigh, North Carolina 27612 


Dr. James M. Brown 
Manager, Production Technology 
National Cotton Council of America 
Por. .box, ecu) 

Memphis, Tennessee 38112 


Dies Ils Ml, Wewge 

USDA Entomologist 

Pee Dee Experiment Station 
Florence, South Carolina 29501 


Dr. C. R. Parencia (Secretary) 
Entomologist-National Program Staff 
ARS-USDA 

North Building 

Plant Industry Station 

Beltsville, Maryland 20705 
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APPENDIX J 


Mailing List of Recipients of Draft Environmental 
Impact Statement and Comments Received 


Commissioners of Agriculture 


(a) 


(b) 


Ce) 


(d) 


(e) 


cc) 


(g) 


(h) 


Honorable S. Mason Carbaugh, Commissioner 
Virginia Department of Agriculture and Commerce 
Peo. boxe 16s 

Richmond, VA 23209 


Honorable James A. Graham, Commissioner 
North Carolina Department of Agriculture 
Box 27647 

Raleigh, NC 27611 


Honorable William L. Harrelson, Commissioner 
South Carolina Department of Agriculture 
P.O. Box 11280 

Columbia, SGr'29211 


Honorable Thomas T. Irvin, Commissioner 
Georgia Department of Agriculture 
Agriculture Building, Capitol Square 
Atlanta, GA 30334 


Honorable Doyle Conner, Commissioner 

Florida Department of Agriculture and Consumer Services 
The Capitol 

Tallahassee, FL 32304 


Honorable M. D. Gilmer, Commissioner 

Alabama Department of Agriculture and Industries 
PaO... Boxe3336 

1445 Federal Drive 

Montgomery, AL 36109 


Honorable Guilford F. Thornton, Commissioner 
Tennessee Department of Agriculture 

Box 40627, Melrose Station 

Nashville, TN 37204 


Honorable Jim Buck Ross, Commissioner 

Mississippi Department of Agriculture and Commerce 
PROme boxe 609 

Jackson, MS 39205 


Pte et 
Wi} 
Wt 
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(i) Honorable Wallace Martin 
Chairman 
Arkansas State Plant Board 
P.O. Box 1069 
Little Rock, AR 72203 


(j) Honorable Dave L. Pearce 
Commissioner 
Louisiana Department of Agriculture 
P.O. Box 44302, Capitol Station 
Baton Rouge, LA 70804 


(k) Honorable James B. Boillot 
Commissioner 
Missouri Department of Agriculture 
Jefferson State Office Building 
Jefferson City, MO 65101 


(1) Honorable Billy R. Gowdy 
President 
Oklahoma State Board of Agriculture 
122 State Capitol Building 
Oklahoma Ciy, OK 73105 


(m) Honorable John C. White 
Commissioner 
Texas Department of Agriculture 
Drawer 12847, Capitol Station 
Austin, [Xe Of id 


Head, Departments of Entomology 


(a)) >Dr. 8). Mes Grayson 
Head, Department of Entomology 
University of Virginia 
Blacksburg, VA 24061 


(bi sD re Kon Us Rene 
Head, Department of Entomology 
North Carolina State University 
Raleigh, NC 27607 


() Per. a oeeay S 
Head, Department of Entomology 


Clemson University 
Clemson, SC 29631 


(d) 


(2) 


(f) 


(g) 


(h) 


(i) 


(j) 


(k) 


(1) 


(m) 
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Drv Cs Re, Jordon 
Department of Entomology 
University of Georgia 
Athens, GA 30601 


Dr. W. G. Eden 

Head, Department of Entomology 
and Nematology 

University of Florida 

Gainesville, FL 32601 


Diet ALENT 

Head, Department of Zoology and Entomology 
Auburn University 

Auburn, AL 36830 


Drew CG. J .2Southards 

Head, Department of Agricultural Biology 
University of Tennessee 

Knoxville aN 3/901 


Dr. F. G. Maxwell 

Head, Entomology Department 
Mississippi State University 
State College, MS 39762 


Deh. Miner 

Head, Department of Entomology 
University of Arkansas 
Fayetteville, AR 72701 


Dr. L. D. Newsom 

Head, Department of Entomology 
Louisiana State Univeristy 
Baton Rouge, LA 70802 


De-wM. Ls Fairehtiid 
Chairman, Department of Entomology 
University of Missouri | 
Columbia, MO 65201 


Drs Ds iC. Peters 

Head, Department of Entomology 
Oklahoma State University 
Stillwater, OK 74074 


Dr. P. L. Adkisson 

Head, Department of Entomology 
Texas A&M University 

College Station, TX 77843 


aaj 
{Tal} 


Ce 
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Director, Extension Services 


(a) 


(b) 


(c) 


(d) 


(e) 


(f) 


(g) 


(h) 


(i) 


Drak) ee okeLton 

Director, Cooperative Extension Service 
Virginia State University 

Blacksburg, VA 24061 


Dr. George Hyatt, Jr. 

Director, Cooperative Extension 
Service 

iP Oe DO xe) Lo 7, 

Raleigh, NC 27607 


Dr. Wayne O'Dell 


‘Director, Cooperative Extension Service 


Clemson University 
Clemson, SC 29631 


Dr. Charles P. Ellington 

Director, Cooperative Extension Service 
University of Georgia 

Athens, GA 30601 


Digg ee DLS by, 

Dean for Extension 
University of Florida 
Gainesville, FL 32601 


Mr. Ralph R. Jones, Director 
Cooperative Extension Service 
Auburn University 


Auburn, AL 36830 


Dr. William D. Bishop 

Dean, Agricultural Extension Service 
University of Tennessee 

Knoxville, TN 37901 


Dr. William M. Bost 

Director, Agricultural Extension Service 
Mississippi State University 

Mississippi State, MS 39762 


Mr...C.. A. ~Vines,) Director 
Cooperative Extension Service 
BeQ. epoxies ob 

Little, Rock, ARW/2203 


(j) 


(k) 


(1) 


(m) 


e0le 


Mr. John A. Cox 

Director, Cooperative Extension Service 
Louisiana State University 

Baton Rouge, LA 70803 


Dr. Carl N. Scheneman 

Vice President for Extension 
Univeristy of Missouri 
Columbia, MO 65201 


Die Ce Vvans 

Vice President for Extension 
Oklahoma State University 
Stillwater, OK 74074 


Dre Jonn E. Hutchison 

Director, Agricultural Extension 
Service 

Texas A&M University 

College, Station, TX 77843 


Director, Experiment Stations 


(a) 


(b) 


(c) 


(d) 


(e) 


DreG. Ll.) Wilson 

Director, Agricultural Experiment 
Station 

University of Virginia 

Blacksburg, VA 24061 


Mr. J. C. Williamson 

Director of Research 

North Carolina State University 
Rateren, NG 27607 


Dr. O. B. Garrison 

Director, Agricultural Experiment 
Station 

Clemson University 

Clemson, oG 929631 


DreaWwesremr Lact 

Director, Agricultural Experiment 
Station 

University of Georgia 

Athens, GA 30601 


De sews OLCES 

Dean of Research 

Agricultural Experiment Stations 
University of Florida 
Gainesville, FL 32601 


= 


(f) 


(g) 


(h) 


(i) 


(j) 


(k) 


(1) 


(m) 


(a) 
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Die taay cae otle tl 

Director, Agricultural Experiment 
Station 

Auburn University 

Auburn, AL 36830 


Dr. J. As Ewing 

Dean, Agricultural Experiment Station 
University of Tennessee 

Knoxville, IN 37901 


Dr. J. H. Anderson 

Director, Agricultural Experiment Station 
Mississippi State University 

State College, MS — 39762 


Dr. EB. M. Craltey 

Director, Agricultural Experiment 
Station 

University of Arkansas 

Fayetteville, AR 72701 


Dr. Doyle Chambers 

Director, Agricultural Experiment Station 
Louisiana State University 

Baton Rouge, LA 70803 


Dr. E.. R. Kiehl 

Director, Agricultural Experiment 
Station 

University of Missouri 

Columbia, MO 65201 


Dr. J. A. Whatley 

Director, Agricultural Experiment Station 
Oklahoma State University 

Stillwater, OK 74074 


Dra Jc he MLLLer 

Director, Agricultural Experiment Station 
Texas A&M University 

College Station, TX 77843 


Government Agencies 


Mr. T. W. Edminster 
Administrator 

Agricultural Research Service 
Room 302-A, USDA 

Washington, DC 20250 


(b) 


(c) 


(d) 


(e) 


(£) 


(g) 


(h) 
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Dre ks Lay Lovvorn 

Administrator 

Cooperative State Research Service 
Room 313-A 

U.S. Department of Agriculture 
Washington, DC 20250 


Mr. Edwin L. Kirby 
Administrator 

Extension Service 

U.S. Department of Agriculture 
Room 5039-S 

Washington, DC 20250 


Dr. Quentin M. West 
Administrator 

Economic Research Service 
Room 448B-GHI, USDA 
Washington, DC 20250 


Mr. Kenneth E. Frick 

Administrator 

Agricultural Stabilization and 
Conservation Service 

Room 206-W 

U.S. Department of Agriculture 

Washington, DC 20250 


Mr. Kenneth E. Grant 
Administrator 

Soil Conservation Service 
Room 5105A-S 

U.S. Department of Agriculture 
Washington, DC 20250 


Mr. John R. McGuire 

Chief, Forest Service 

Room 3008-S 

U.S. Department of Agriculture 
Washington, DC 20250 


Dr. John Fedkiw 

Deputy Director 

Office of Planning and Evaluation 
Room 115-A 

U.S. Department of Agriculture 
Washington, DC 20250 


a 


(i) 


Gi) 


(k) 


(1) 


(m) 


(n) 


(o) 


(p) 
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Mr. Leo R. Gray 

Director of Program Planning and 
Evaluation, APHIS 

Room 3165-S 

U.S. Department of Agriculture 

Washington, DC 20250 


Dray Jvetlen neq s 

Deputy Administrator 
Veterinary Service, APHIS 
Room 312-E 

U.S. Department of Agriculture 
Washington, DC 20250 


Drew Fro wee ebul Lerton 

Deputy Administrator 

Meat and Poultry Inspection Program, APHIS 
Room 329-E 

U.S. Department of Agriculture 

Washington, DC 20250 


Mr. Harold M. Carter, Director 
Regulatory Division 

Office of the General Counsel 
Room 1207-S 

U.S. Department of Agriculture 
Washington, DC 20250 


Mr. Russell Train, Administrator 
Environmental Protection Agency 
Room W 1200 

401 M Street, SW. 

Washington, DC 20460 


Mr. Robert W. Norton, Director 
Information Division, APHIS 
Room 1143-S 

U.S. Department of Agriculture 
Washington, DC 20250 


Dre Carl Leopold 

National Science Foundation 
1800 G Street, NW., Room 428 
Washington, DC 20550 


Dri beeA. Leone 

U.S. Atomic Energy Commission 
BDER, Room E 201 

Washington, DC 20850 


(q) 
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Mr. Lynn Maish 
OPE-USDA 

Room 117-A 
Washington, DC 20250 


Grower Groups 


(a) 


(b) 


(c) 


(d) 


(e) 


(f) 


(g) 


(h) 


Mr. Hugh M. Arant, President 
Mississippi Farm Bureau 

Pe Oe BOs 0. O72 

Jackson, MS 39205 


Mr. Robert A. Carson 

Co-chairman, Boll Weevil Action 
Committee 

P.O. Box 5446 

Mississippi State, MS 39762 


Mr. Robert Coker, President 
Coker's Pedigreed Seed Company 
Pee se BOX 340 

Hartsville, SC 29550 


Mr. Ed Dean 

Plains Cotton Growers 
1720 Avenue M 
Lubbock, TX 79401 


Mr. Dalton Gandy 

National Cottonseed Products Association 
2400 Poplar Avenue 

Memphis, TN 38112 


Mr. Marshall Grant 

North Carolina Boll Weevil 
Action Committee 

Route 1 

Garysburg, NC 27831 


Mr. J. Wayne Griggs, President 
Tennessee Agricultural Council 
Route 5 

Humboldt, TN 38343 


Myer e om tit 
Executive Vice President 
Delta Council 
Stoneville, MS 38776 


(i) 


(j) 


(k) 


(1) 


(m) 


(n) 


(0) 


(p) 


(q) 


(r) 


206 


Mr. James R. Carte 

Executive Vice President 

Arizona Cotton Growers Association 
4139 East Broadway 

Phoenix, AZ 85040 


Mr. “J. D.#Hays, President 
Alabama Farm Bureau Federation 
P.O. Box, TLO0O0 

Montgomery, AL 36111 


Mr. B: Ce’ Mangum, (President 

North Carolina Farm Bureau Federation 
P20, 6b0x02 7766 

Raleteh,)NGaee7 oll 


Mr. PP.) R. omith. Chai rman 

Agricultural Commodity Commission for Cotton 
PHO, bOXD D950 

Beechwood Office Building II 

Athens, GA 30604 


Honorable Albert McDonald 
Alabama State Senate 
Huntsville, AL 35806 


Mr. Murray T. Walton 

Louisiana Wild Life and Fisheries Commission 
P.O. Box 44095 

Capitol Station 

Baton Rouge, LA 70804 


Dr. George Slater 
Cotton Incorporated 
3901 Barrett Drive 
Raleigh, NC 27606 


Mr. Ritchie Smith 

National Cotton Council of America 
P.O. Box 12265 

Memphis, TN 38112 


Mr. William H. Wyatt 
8Q0 West Main 
Blytheville, AR 72203 


Mr. John K. Hosemann 

American Farm Bureau Federation 
225 Touhy Avenue 

Park Ridge, IL 60068 


(s) 


(t) 


(u) 


(v) 


(w) 


(x) 


(y) 


(z) 


Mr. William A. Robinson 
Virginia Farm Bureau 
Pe. epOxed 7 

Skippers, VA 23879 


Mr Jess Ge Stratton 
515 South 14th Street 
Clinton, OK 73601 


Mr. Robert A. Tucker 
Executive Vice-President 
Southern Cotton Growers 
P.O. Box 866 

Dahlonega, GA 30533 


Mr. RK. King 
Olin Corporation 
Germantown, TN 38138 


Mr. G. Keathly 
Arkansas Farm Bureau 
7th at High Street 
Little Rock, AR 72203 


Me. Harrys, bell 

South Carolina Farm Bureau 
(abel Oya asta pe Vis y* 

Columbia, SC 29202 


Mr. V. Glasson 
Texas Farm Bureau 
7420 Fishpond Road 
PaO. abOXx.469 oy 
Waco, TX 76/703 


Mr. Earl Younts 
Cotton Board 

P.O. Box 4948 
Memphis, TN 38104 


Individuals 


(a) 


Dr. E. F. Knipling 
Agricultural Research Service 
Room 205-NAL 

U.S. Department of Agriculture 
Beltsville, MD 20705 
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(b) 


(c) 


(d) 


(e) 


(£) 


(g) 


(h) 


(i) 
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Ms. Judy Head 

Chapter Coordinator 

Bass Anglers Sportsman Society 
of America 

P.O. Box 3044 

Montgomery, AL 36109 


Ms. Cynthia E. Wilson 
National Audubon Society 
National Capital Office 
1511 K Street, NW. 
Washington, DC 20005 


Mr. H. Paul Friesema 
Center for Urban Affairs 
Northwestern University 
2040 Sheridan Road 
Evanston, LL 00201 


Mr. Marc J. Hershman 

Sea Grant Legal Program 

52 Law Center 

Louisiana State University 
Baton Rouge, LA 70803 


Mr. Patrick Lee Reagan 

Consultant 

Minnesota Public Interest Research Group 
3036 University Avenue Southeast 
Minneapolis, MN 20250 


Mrs. Robert E. Burks, Jr. 
The Alabama Conservancy 
Conservation Center 
1816-E 28th Avenue, South 
Birmingham, AL 35209 


Mr. Kenneth Hampton 

National Wildlife Federation 
1412 16th Street, NW. 
Washington, DC 20036 


Ms. Marni Holbrook 
lsaak Walton League 
1800 North Kent Street 
Suite 806 

Arlington, VA 22209 


(j) 


(k) 


(1) 


(m) 


(n) 


(0) 


(p) 


(q) 


(r) 
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Mr. Peter Wilson 

National Wildlife Federation 
1412 16th Street, NW. 
Washington, DC 20036 


Mr. Robert J. Sutton 

North Carolina Department of Agriculture 
B40. BOX 4213 

Raleigh, NC 27607 


Ms. Maureen Hinkle’ 
Environmental Defense Fund 
1525 18th Street, NW. 
Washington, DC 20036 


Ms. Stephanie Harris 
Health Research Group 
2000 P Street, NW. 
Room 708 

Washington, DC 20036 


Ms. Nancy Benson 
American Cyanamid 
1625 Eye Street, NW. 
Washington, DC 20006 


Mr. Dennis McCormick 
American Cyanamid 
1625 Eye Street, NW. 
Washington, DC 20006 


Mr. Joe Linduska 
National Audubon Society 
1511 K Street, NW. 
Washington, DC 20005 


Mr. Lonnie Williamson 
Wildlife Management Institute 
709 Wire Building 

Washington, DC 20005 


Mr. Stan Cath 

National Association of State Departments 
of Agriculture 

1616 H Street, NW. 

Washington, DC 20006 


(s) 


(t) 


(u) 


(v) 


(w) 


(x) 


(y) 


(z) 


eLe 


Mr. William L. Hollis 
National Agricultural Chemical Association 
1155 15th Street, NW. 
Washington, DC 20005 


Dowel CembyVeCLLY 

American Association for Advancement 
of Science 

62 Ridge Road 

Greenbelt, MD 20770 


Mr. Jerry W. Kennedy 
National Cotton Council 
Suite 700 

1030 15th Street, NW. 
Washington, DC 20005 


Ms. Bette Lou Fields 
Environmental Studies Board 
National Academy of Sciences 
2101 Constitution Avenue, NW. 


Washington, DC 20037 


Mr. J. E. Jernigan 

Extension National Cotton Specialist 
4466 Elvis Presley Boulevard 

Suite 109 

Memphis, TN 38116 


Dr. Walter K. Porter, Jr. 
Mississippi Agriculture and 
Experiment Station 
Mississippi State University 
Mississippi State, MS 39756 


Mr. Richard J. Sauer 

Cooperative States Research Service 
U.S. Department of Agriculture 
Room 445-W 

Washington, DC 20250 


Mr. Ernest E. Sligh, Director 
Office of Environmental Programs 
Federal Energy Administration 
New Post Office Building 

12th and Pennsylvania Avenue, NW. 
Washington, DC 20461 


Statements Mailed on Request 


(a) 
(b) 
(c) 
(d) 
(e) 
(f£) 
(g) 
(h) 
Oo 


(j) 


(k) 


(1) 


J. Nelson Gibson 
Pee Box, 60 
Gibson, NC 28343 


J. Donald Kerr 
Rese 
Waxhaw, NC 28173 


W. Glenn Toomey 
458 Williams, NCSU 
Raleigh, NC 27607 


Leroy Jackson 
P70. Box 2419 
Raleigh, NC 27602 


Glenn Worley 
1403 Varsity Drive 
Raleigh, NC 27606 


Wilbur F. Kinlaw 
Route #7 
Lumberton, NC 28358 


Ernest E. Miller 
EsOr Box 2/3527 
Ratetehy NG 2/7611 


Jere White, Jr: 
Reemles BoxrZoL 
Scotland Neck, NC 27874 


Clyde D. Peedin 

County Extension Chairman 
P20" boxes / 

Halifax, NG 27839 


R.'LesRobertson, Ext. Ent. 
2309 Gardner Hall, NCSU 
Raleigh, NC 27607 


Boros flipper 
Boxe973 
Emporia, VA 23847 


State of North Carolina 

Office of Intergovernmental Relations 
Department of Administration 

116 W. Jones Street 

Raleigh, NC 2/611 


eatak 


os 


(m) 


(n) 


(0) 


(p) 


(q) 


(a) 


(s) 


) 


(u) 


(v) 


(w) 


(x) 


Wallace G. Johnson 
Marketing Specialist 
NCDA, Division of Markets 
Raleigh, NG. 27611 


Bill Dalton 
USDA, APHIS 
Washington, DC 


Ken Nolan 
American Cyanamid Co. 
Princeton, NJ 


Myra Culbert 
American Farm Bureau 
Washington, DC 


Connie Garner 
Chemagro Corp. 
Kansasy City, MO 


Glen Loomis 
USDA, Soil Conservation Service 
Washington, DC 


Tom Grumbly 
Office of Management and Budget 
Washington, DC 


Ed Imai 
USDA, APHIS 
Washington, DC 


Carl Momberger 
USDA, APHIS 
Washington, DC 


Chester F.. Phelps 
Game and Inland Fisheries 
Richmond, VA 


Clyde Patton 
Wildlife Resources Commission 


Raleigh, NC 


James A. Timmerman, Jr. 


Wildlife & Marine Resources Dept. 


Columbia, SC 


ela 


(y) 
(z) 
(aa) 


(bb) 


(cc) 
(dd) 
(ee) 
(ff) 
ee 
(hh) 
(ii) 


(33) 


2k5 


Velmar Davis 
USDA, Economic Research Service 
Washington, DC 


Murray Felsher 
NASA 
Washington, DC 


Karen Vincent 
National Cotton Council 
Washington, DC 


Fowden Maxwell 
Secretary's Office 
USDA 

Washington, DC 


Gerald Lowry 
USDA, Environmental Services Division 
Washington, DC 


J. E.. Slosser 
TAES 
Vernon, TX 


Wo gl. Reece 
ASCS 
Raleigh, NC 


Lawrence Heffner 
USDA, Extension Service 
Washington, DC 


American Farm Bureau Federation 
(Attention: Government Relations) 
Washington, DC 


Pamela Carter 
National Wildlife Federation 
Washington, DC 


Robert Vanderbosch 
University of California 
Albany, CA 


Fred Plapp 
Texas A&M 
College Station, TX 
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NATIONAL COTTON COUNCIL OF AMERICA 


POST OFFICE BOX 12285 / MEMPHIS, TENNESSEE 38112 
® TELEPHONE: (901) 276-2783 
COTTS 


September 22, 1975 





Dr. James O. Lee, Jr. 

Deputy Administrator 

Plant Protection and Quarantine 
APHIS - USDA 

Washington, D. C. 20250 


Dear Dr. Lee: 


Re: Draft Environmental Impact Statement on Trial 
Boll Weevil Eradication Program 





This is the response of the National Cotton Council to the draft environ- 
mental impact statement which was prepared for the trial boll weevil 
eradication program by APHIS - USDA in accordance with Public Law 91-190. 


The Council is the central organization of the American cotton industry, 
representing cotton producers, ginners, merchants, warehousemen, coopera 
tives, cotton textile manufacturers, and cottonseed crushers in the 19 
cotton-producing states. 


Our general assessment of the statement is that (1) it is factual and 
comprehensive, (2) it provides clear evidence that the proposed program 
will yield extensive environmental and economic benefits, and (3) it 
confirms the urgent need to proceed promptly with the trial as the next 
and final step in finding an acceptable way to rid this nation of the 
most wasteful and expensive agricultural pest invUseS es NLStoLry. 


In responding to your notice of intent to prepare the environmental impact 
statement last October, we reviewed the seriousness of the boll weevil pro- 
blem and suggested pertinent evidence that should be considered in develop- 
ing the statement. A copy of my letter of October 23, 1974, is attached 

for your ready reference. In our view, all significant evidence is reviewed 
in the draft statement, and it clearly documents the case for eradication. 
While the projected benefits are substantial, they may well be on the con- 
servative side. Thus, we would expect the real benefits from actual eradi- 
cation to consumers, the environment, and the nation's economy to be even 
greater than those cited in the report. 


We greatly appreciate the opportunity to offer these comments, and will 
continue to vigorously support efforts to get the trial program underway 
next year. 


Sincerely, 


hy (ua eee 


Albert R. Russell 
Executive Vice President 


Enclosure 





Hational (otton Council of America BOX 12285, MEMPHIS, TENNESSEE 38112 


ants; 





October 23, 1974 


wee uu. G. K. Iverson 

Deputy Administrator 

Plant Protection and Quarantine 
APHIS - USDA 

Washington, D. C. 20250 


Dear Dr. Iverson: 


Re: Draft Environmental Impact Statement on Proposed 
Boll Weevil Eradication Field Trial 


This is the response of the National Cotton Council to the notice of 


intent to prepare an environmental impact statement on the proposed 
boll weevil eradication field trial (Federal Register, October 17, 1974). 


The Council is the central organization of the American cotton industry, 
representing cotton producers, ginners, merchants, warehousemen, coopera 
tives, cotton textile manufacturers, and cottonseed crushers in the 
meecotton—producing states. 


Since 1958, we have vigorously supported efforts to rid this nation of 
the boll weevil, the most wasteful and expensive agricultural pest in 
our history. 


An alien insect, the boll weevil entered this country from Mexico over 

80 years ago, and has since rendered serious economic, sociological, 

and ecological impacts in the boll weevil belt -- some 14 states in the 
South and Southwest. The direct cost to cotton growers alone has totaled 
over $12 billion; and annual losses, together with control costs, still 
average over $260 million. 


The main method of control now available to growers requires the heavy 
year-to-year use of insecticides. Official government estimates indicate 
that boli weevil control now accounts for one-third of the insecticides 
used on all U. S. crops. The continued reliance on this control method 
will undoubtedly result in serious environmental and economic conse- 
quences, and an alternative solution is clearly in the public interest. 


The compelling alternative is to perfect and to utilize the newly developed 
combination of biological, cultural, and chemical techniques which have 

the capability of eradicating this devastating insect in the United 

States. The cost of eradication will be infinitely small when compared 
with the ecological and economic benefits that will accrue. 


Dre, i. G. K. dIverson : 216 
October 23, i974 
Page 2 


We strongly support the Department's proposed eradication field trial 
covering the Virginia-Carolinas area to refine techniques and opera- 
tions and to determine the feasibility of moving ahead with a national 
eradication program. 







We urge the Department to include in the draft environmental impact 
statement required by the National Environmental Policy Act of Eg6e 
pertinent documentation of the expected impact of the proposed field 
trial program on the environment in the area. We are confident that 
data from the Pilot Boll Weevil Eradication Experiment and other recent | 
research will fully confirm that the proposed program will enhance and 
improve the environment in the area, both during the short term of pro- 
gram operations, and especially for the continuing long term after 

eradication is achieved. Upon receiving your draft statement, we will 
offer further specific comments considered germane to its content. 


| 
| 


We are most anxious to assist and cooperate in every possible way in 
the trial program and the subsequent national program, assuming the 
trial demonstrates its expected feasibility. We are painfully aware 
that the boll weevil adds to environmental concerns, aggravates other 
insect problems, and hampers the productivity of the cotton industry 

by reducing production of needed cotton and cottonseed and causing a 
tragic waste of energy, chemicals, labor, time, and money. In our view, 
eradication of the insect is clearly in the interest of consumers and 
the nation, as well as American agriculture. 


Sincerely, 


AK e.)2 a 


—_—_—_— 


Albert R. Russell 
Executive Vice President 


| 


ARR:plp 


THEODORE CARROLL BYERLY 2Liy 
6-J RIDGE ROAD 
GREENBELT, MARYLAND 20770 


August 28, 1975 


To 

Administrator Frank Mulhern 

Animal and Plant Health Inspection Service 
U.S. Department of Agriculture 

Washington, DC, 29250 


Subject: Draft environmental statement--Trial Boll 
Weevil Eradacation Program 


My comments on the statement follow. They are solely 
my own and do not necessarily reflect the views of 


AAAS which organization I represented at the March 5 
briefing. 7 Wb 
Pagem2,ewltines 10-13. 

ion 


I suggest rewording as follows: "Since initiat 

of the reproduction-diapause control program, the 
boll weevil has not spread farther west." 

Reasoni: the present statement is subject to the 
fallacy post hoc ergo propter hoc, i.e. it iseangu- 
ment after the fact; there was no control. 





Pages 2jenbine 19. 
Is the $50-$75 million estimate for the cost of 
insecticides or does it inclued cost of application? 


Page 9, line 7. 

The statement on chlorinated hydrocarbon insecticides 
may be misleading. Which such insecticide ever was 
effective against the boll weevil? 


Page 10. 

The inference that boll worms may be controlled by 
biological agents after the boll weevil is eradicated 
may be difficult to support. Expende: of repeated 
dispersion and artificial propagation of such 

agents may be prohibitive. 


Continued-- 
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Page 11, lines 5-8. 
The statement is a value judgment, irrelevant and 
should be omitted. 


Pages ZO. einem 2ie 
Insert word ''mandatory" after number ''3", 


Paveu25. 

Last sentence should be reconciled with statements 
on reproduction diapause control in the preceding 
paragraph. 


Page 25 .441nee8% 
What) iseaftarmer cotton? 


Page 29 a line 11. 
Insert "monitoring" after research. 


Pagews0 point Jor 

I question the need for this point. Since wild cotton 
exists there and is a recognizrd host, this item 
seems redundant. See page 5, line 8. 


Page 32, dinertl3. 

"Thompson Hayward 6040"" should be given its chemical 
name and reference to published informationrthat it 
is “onmutagenic" should be cited. 


PAGE 75, LINnGea2. 
Isn't it likely that bollworm control in cornfields 
near cotton will be necessary? 


Page™45,eliné 7/set seq, 

I question the appropriateness of this undocumented 
statement of "boll weevil experts' concensus. Docu- 
ment it or delete it. <A "no chemical" basis seems 
appropriate, but the estimates (Table 2, page 69) 
appear to lack an empirical data base. 


Page 47, line 8 et seq. 

I suggest reword as follows: "Research and monitor- 
ing results indicate that local population of a few 
nontarget organisms are likely to be sdversely 
affected. There is no evidence that significant 
irreversible or irretrievable commitments of resources 
will occur." The last sentence of the paragraph 

seems to me to be fallacious; isn't upland cotton 

an introduced species, at least in the areas affec- 
ted by boll weevil? 


Page 48, lines 12-14. 
This statement is inadequate. "Every reason to believe" 
should be supported at least briefly with a statement 


of those reasons. 





Wildl fe Resources Commission 


RALEIGH, N. C. 27611 


ROSCOE D. SANDLIN,. JACKSONVILLE 
CHA | RMAN 

W. K. ANDERSON, NewLlanNo 

WILLIAM C. BOYD, WinstTON-SALEM 

WALLACE E. CASE. HENDERSONVILLE 

ROY A. HUNEYCUTT. Locust 


September 9, 


LOGS 


CLYDE P. PATTON, RALEIGH 
EXECUTIVE DIRECTOR 

HENRY —. MOORE. JR., CLINTON 

JAY WAGGONER, GRAHAM 

DEWEY W. WELLS, CAMDEN 

Via E® WIKESON,. Wit. Rocky IMount 


Dr. Francis J. Mulhern 

U. S. Department of Agriculture 
Room 316-A 

Wasihanetrom- rg Gene2 02.010 


Dear Dr. Mulhern: 


We have reviewed the Draft Environmental Statement for Trial Boll Weevil 
Eradication Program through chemical, cultural, sex attractant and regulatory 
procedures. 


While we remain somewhat apprehensive of the impact of the massive chemical 
treatment proposed during the first year of the program, this may be more than 
compensated by substantially reduced needs for chemical treatment in subsequent 
years if the trial is successful. 


If the project is approved, we will appreciate being notified so that we 
might alert certain of our personnel and associates, and solicit their observa- 
tion of impact, if any, upon fish and wildlife. 


Presumably, if the procedure is effective, it will continue to control 
the weevil even if additional acreage is dedicated to cotton because of its 
improved income status. 


Sincerely, 


2. 


Frank B. Barick 
Chief, Interagency Wildlife 
Coordination Section 


FBB/en 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 


1421 PEACHTREE ST., N. E. 
ATLANTA, GEORGIA 30309 


November 11, 1975 


Dr. F. J. Mulhern 

Administrator, Animal and Plant 
Health Inspection Service 

Room 316-A 

U. S. Department of Agriculture 

Washington, D. C. 20250 


Dear Dr. Mulhern: 


We have completed our review of the Draft Environmental Impact 
Statement for the Trial Boll Weevil Eradication Program in Virginia, 
North Carolina and South Carolina and find we have reservations 
concerning environmental effects of the proposed action. 


The concept of integrating chemical, biological and cultural 
control of the boll weevil is a step in the right direction for a 
great reduction of insecticide usage. Environmental conditions 
which ocurred in the Mississippi pilot test area are not representa- 
tive of those which occur in Virginia, North Carolina and South 
Carolina. Therefore, it is imperative that a biological monitoring 
program be implemented to measure the impact of the proposed program 
on non-target organisms during the initial phase. If data from the 
biological monitoring program indicates’ a severe impact on non-target 
organisms on the initial 100,000 acres in Virginia and North Carolina, 
then the program should be re-evaluated and changes made, or if 
necessary, terminated. As an alternative, a trial in Virginia-North 
Carolina area involving less acreage should be explored. 


Given the deficiencies of the Mississippi trial, it is apparent 
that much greater emphasis must be placed on educating growers re- 
garding their role in the proposed program. It would have been 
valuable to measure farmer acceptance in a more detailed evaluation, 
since their full participation is necessary for an eradication program. 
Also, since there are other common pests of cotton, there is a need 
to know how pesticide applications for other pests would or would 
not affect the boll weevil program. There is a need to know how 
pesticide applications to other crops grown in the eradication zone 
affect the boll weevil program. 


Hl 


Cee 


The draft EIS pointed out that the effectiveness of each 
individual suppression component is dependent on the effectiveness 
of the preceeding one. However, alternate proposals in the event 
of failure of one of the suppression components was not discussed. 


The DEIS discusses the effectiveness of aldicarb as a systemic 
insecticide used on the trap crops in Mississippi. Is aldicarb to 
be used in the Virginia-North Carolina program? Placements of trap 
crops should be carefully considered assuring the possible run-off 
from the trap crop does not contaminate aquatic sites. ULV appli- 
cation effectiveness should be compared with ground applications to 
determine most effective methods of application. 


We strongly urge the development of qualifications to show 
competence in the aerial application of ULV insecticides to cotton. 
All States will soon be training and certifying applicators who 
apply restricted-use pesticides. Applicators using aldicarb and 
azinphosmethyl (Guthion) will need certification in the State in 
which it is applied. State regulatory personnel should be contacted 
for changes in State and Federal laws. 


In view of the foregoing we have assigned a rating of ER- 
(Environmental Reservations) to the project and 2 (Insufficient In- 
formation) to the Statement. 


Please furnish us with five (5) copies of the final EIS when 
it becomes available. If we can be of further service, please let 
us know. 


aes i Pay a: 


ack E. Ravan 
Regional Administrator 
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PAnEL A. POOCRE ia N_ GABRIEL SON 
Brosidsnt 909 Board Chairman 


, Be casent WILDLIFE MANAGEMENT INSTITUTE Cin 


Detroted to Wikife Rettorntion 
Foe WSS QPS. [Oo YEO AVENE. WaARCEERION. D.C, NEEDS (200) SAF F4 


©. FEANCis J. Mulhers 
B.S, Popartuent of Agriculture 
Room 316-8 


He Appreciate the o 
environmmentai impact eatatemen 
Weevil eradication program in arcas o 
and Sopth Garolina. 


TREE imo pi . is adequate. There ia, 
| however, one question that should be c Madea the stat Sas 


dees not specify h 
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mA oniy Sf cotter oe e ak ee 
neend for grandlure traps. trap < 

and ateriie weevils ta handie that probiem, but the EIS ehouid have 
an Baattisesy Ren stating specifically how if is fe be soived. 
. Rest plant invoiyvemett would not ba as serious in the 
Virginia, North Carolina, South Carolina trial area as it would 
along the Gulf Coast where preferred host plant alfermatives are 
more prevaicnt. Nonetheless it iz 4 possible propiem and should be 
covered in the current Ers. 


| We note that the wildlife agencies of thasc states in- 
volved vere not included on the list receiving review copies of the 
| draft statement. That is & serious oversipht, in our view, becsuse 
the Fish and wildlife resoyreee for which these agencies Are Feapon- 
sible could be effected by the proposed cradication attempt. These 
ghate agencies, expecially the North Caroline Wildlife Resources 
Comission, haye experianced considerable probleme with adverse 
pesticide impacts on fish and wildlife. 





Even though overall pesticide uxe and the expected adverse 
impacts would be lese with the eradication program than with norma] 
Zarmer appiicetiony, game things would be done 2igierentiy. The state 
fish and wildlife egencien may wish co monitor selected animal popu} 
lations tc deteveing the program’s effects on certain wild species. 





ee 


vb 


Br. Frsacis J, Mulbem ie august 6, LBS 


In any cwent, the kumeledge and sepexience of abate wildlife ageacy 
personnel could be valuable to the program's success and as well ae 
to the protection of fish and wiidiife resources in the test area. 


Therefore LOpLer ox the ETS and requests for comments — 
should be sent to Gieeter F. Phelps, executive director, Commission 
ef Game and Inland Ee ce Sox L1iG4, Richmond, Virginia 23236; 





ie, Lonmic £. Williamson 
Seerctary 
Li: b ae 
ce . Phelps 
fo. Fatton 
J. Timnerman 


« 
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Air Mail 


September 26, 1975 
DAP eEPLeZzZ1 Road 
Santa Rosa CA 95401 
Phone (707) 542-6904 


|} Acting Deputy Administrator 

Plant Protection and Quarantine Programs 

} Animal and Plant Health Inspection Service 
1U.S. Department of Agriculture 
feeashington D.C. 20250 


rs J.F. Spears 





| Dear Mr. Spears: 


“Enclosed are comments I have prepared in response to the document, 
) Trial Boll Weevil Eradication Program, Draft Environmental Statement 
| (USDA-APHIS, ADM-75~1)), dated July 25, 1975. 





er also am distributing copies of the comments to several of my cohorts 
'who have interests in the proposed boll weevil eradication program. 


“Sincerely, 


‘Dale G. Bottrell 
Private Entomological Consultant 


enclosure: 1 
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COMMENTS ON THE "ENVIRONMENTAL DRAFT STATEMENT FOR 
TRIAL BOLL WEEVIL ERADICATION PROGRAM" (USDA-APHIS, 
CAD —75-l) DATED JULY 25, 1975 


Dy vale G.. Bottrel) 
Private Mnvomotogical Consultant 
Dee Te heeei nhoaGd, oatoa Rosa, CA “95201 


QUALIFICATIONS OF RESPONDENT 


Present Position 


Since March 1,.1975 I have been engaged in independent, freelance 
entomological consulting work. I am a professional entomologist regis- 
mered in “Pest Management" by the American Registry of Professiona 
M@atomologists. My primary interest in entomology is pest management 
and population dynamics, however, I have a broad range of experience 
Myeseveral areas of entomology and am interested in various aspects of 
Meisulting work available through universities, other state and fed- 
®ral agencies and private business. 

Although presently engaged in some contract work funded by the 
Mniversity of California, I am not permanently affiliated with this 
Mmiversity Or any other public agency or private business sector. I 
Prepared the comments herein on my personal time and at my personal 
expense. These comments present my own opinion on the Boll Weevil 
Bradication Program and not necessarily the opinion of the University 
m@ California or any other public agency or private business sector. 
Experience and Familiarity With the 

ational Boll Weevil Problem 

I do have considerable familiarity with the national boll weevil 
problem. This familiarity has been gained through several years of 
Tesearch on the pest and from experience gained while serving on 


Several state and national committees, task forces and coordinative 


assignments focusing specifically.on boll weevil research and contro] 
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technology. All of my experience on the boll weevil came while I 
served on the staff of Texas A&M University from August 1, 1967 to 
February 28, 1975. Below is a breakdown of my past experience with 
the boll weevil which qualifies me to comment herein on the 3-year 
Trial Boll Weevil Eradication Program. proposed for Virginia, North 
Carolina and South Carolina. 

1... From August 1,,1967 to December 31, 19/7. lewas princi peice 
search entomologist with the Texas Agricultural Experiment Station 
in charge of boll weevil investigations in the High and Rolling Piains 
of Mevae During this period, I had major responsibilities in Gevei 
oping research to complement suppressive and evaluative techniques 
employed in the "High Plains Reproduction-Diapause Boll Weevil Control 
Program", This large-scale boll weevil suppression program in West 
Texas, initiated in 1964 and continued every year since GaN: produced 
much of the prototype technology and implementation procedures adopted 
in the "Pilot Boll Weevil Eradication #xperiement" centered in southenm 
Mississippi jin Osiq1 5082). 

2. In addition to my research role in the High Plains boll weewil 
program I served on the Technical Advisory Committee in charge of 
evaluating the program's progress. This role coupled with my research 
role in this large-scale program gave me a good insight into the 
technological problems involved in boll weevil suppression. Several 


major experiments cited (3,4,5) in the subject’ publication, “Drage 























Environmental Statement for Trial Boll Weevil Eradication Program", 
in support of demonstrating the effectiveness of certain suppressic 
components proposed for boll weevil eradication were superimposed in 
this program. Thus, I had a first-hand opportunity to review the 


results of these experiments which have molded many of the concepts 


“citations noted by number appear at the end of this submittal. 











Cay 
pend rationale underlying the current boll weevil eradication proposal. 


Pee ee eeUporm initiation of the Pilot. Boll Weevil Eradication 
“Experiment eenvered 31n Southern Wississipni, the Cooperative States 
-Research Service (USDA-CSRS) awarded several research grants, ancillary 
Ito the Pilot Experiment and in support of complementary research on 
“various Concepts and techniques related to boll weevil eradication. 

iz Was a principal co-investigator of one of the grants which focused 
“on miembo weevil problem im the High and Rolling Plains of Texas. 
Vaeercomsganurary 1, 1972 until my résignation from Texas ASM Univer- 
ity OMe muaryee, eld(>5,  t Served As principal investisator of a 
‘large interdisciplinary cotton insect pest research project. headquar- 
tered at the University's main campus. All of my personal research on 
‘this project was focused on boll weevil population dynamics and control, 
na a major portion of the overall project was on the development. of 
“improved boll weevil suppression technology. Also during this time, 

i served on several county, regional and state-wide committees and task 
meorces in charge of organizational and implementative aspects of boll 
“weevil CONGTO1.. 

Pa eC ore cCipaced in Many of Ine meetings of the “Technical Guidance 
Committee" of the Pilot Boll Weevil Wradication Experiment (co-chaired 
“by Drs. J.R. Brazgzel and E.*. Knipling) which reviewed the progress 

poof the Pilot Hradication Rxpebiment centered, in south Mississippi.» 
also magemsevera! on-location tours of the experimental area in Miss- 
Missippi during tne course of the Pilot Experiment. 

Peele parti cipaved in) ceveral meetings of the "Technical Subcommittee 
to Mevelopean Overall Plan for Boll Weevil Eradication" (Dr., B.F. 

Se pling, Chairman, and Dr. J.R. Brazzel, Vice Chairman) which was 
ormed ino) cer Omex) Lorene tescibility Of A national. boll weevil 


jeradication program. 


eee 

7, Iwas a member of the "Subcommittee for Insecticides for Boll 
Weevil Eradication" (Chaired by Dr. H.P. lloyd) which was appointed 
oe Dr. E.®. Knipling to review research on insecticides used for bold 
weevil control and to develop recommendations concerning insecticidal 
control of boll weevil in a national eradication .effort. 

8.) I was a member of the 1973 Task ™orce in charge of developing 
recommendation for long-range national cotton insect research (6). 

The above experience exposed me to the great many complexities of 
the national boll weevil problem and the modern technology which has 
been advanced to cope with this problem. There can be no doubt that 
this technology°has produced) concepts and techniques which have led 
to a more scientific basis for boll weevil control. ‘Technology emerg@ 
ing’ the past decade on boll weevil control should serve aS an Unpre@s 
edented example of the progress that can be made when the scientific 
community joins forces in dealing with a national problem that affects 
the lives and economy of broad segments of society. Unquestionably, 
as the subject "Draft Environmental Statement" clearly points out, the 
boll weevil is a serious burden to the national economy not) only mig 
terms’ of the losses. it afflicts! to cotton but also) in ternmsyoigie 
pesticidal pollution resulting from efforts to control the pest.Qgs 
spite of the past decade's tremendous advancement in boll weevil tech= 
nology, this pest still presents one of the most complex, challenging 
problems confronting) the U.S. cotton industry and the U.S. scienGi 
community. And I've become fully convinced from a great deal of exper- 
ience on the research and control of the pest that the national boll 
weevil problem can be best approached via a large-scale organized 
effort that embraces nies fa ileene cooperation of all scientists, resua™ 


tory agencies, control agencies and the! cotton industry sector of@a4 
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_ given Bada na sical region or closely related regions. The tremendous 
migratory characteristic of the boll weevil is reason in besebi Lo 

| dictate the need for an organized geographical regional effort as 

| opposed to an individual cotton farmer effort. And since theboll 
weevil problem encompasses the welfare of a broad segment of society 
Min addition to the private cotton industry sector, I believe it is in 
the national interest to utilize public tax dollars in the support of 
the organization and implementation of boll weevil suppression efforts 
that are undertaken to deal with the problem on a regional or national 
basis. 

Thus, I do not question the logic, which appears very sound to me, 
in attacking the boll weevil problem on a large-scale basis as outlined 
in the Trial Eradication Experiment proposed for Virginia and the 
Carolinas. And I believe that if available eradication technology 
were proven feasible, beyond doubt, eradication might be a desirable 
moa) tee the* boll “weevil could be eliminated opabttes sates fromthe (Ua Ss 
Eeiawcost) (dollars plusiall)other considerations) that benefited our 
total society on the long haul. 

Povetully, 1) have made it clear that I do not necessarily oppose 
the strategy or philosophy of eradicatrvon per se’igeb ido. belkieve,, how- 
ever, that eradication of the boll weevil Ty WoO DASeeC OUTULIEY 5), fie Qiens 
complete elimination in the U.S., is aiveoal! that journend atbechnoloay 
cannot carry to fruition. I also believe that certain entomologists, 
segments of the cotton industry and also certain research and regula- 
tory agencies who are currently promoting the concept of boll weevil 
eradication concur fully with me, i.e., eradication is a goal beyond 
the scope of current technology. However, either because Of pune Lr 


inherent unethical nature, because of pressure from their administra- 
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tors or agencies or because of politically motivated reasons, these 


persons or agencies have assumed a role of hypocrisy in promoting 

the boll weevil eradication program. That is, they are promoting;a 
program which they feel has little chance for success but which offers 
to produce .benefits" tor them or- theirlagents esaion eon. 

It is my firm opinion that the research scientists and theleer. 
latory personnel involved in this hypocritical promotion of boll weevil 
eradication are committing a most serious violation of scientific 
ethics, and their action portends to caltse irreparable! damage; tomia. 
scientific community's credibility as viewed by the American public. 
Interestingly, I am not the only one who is concerned about the pos-— 
sible irreparable damage that premature implementation of a U.S. boll 
weevil eradication effort might cause. The attached dissenting view 
(Attachment I) was presented at the "Conference on Boll Weevil Manage- 
ment and Elimination Strategies" held in Memphis, Tennessee in February 
1974 to review the overall national progress on boll weevil Su ppueee eae 


as related to eradication technologsy.4 It 1s\ significant that aanoer 


pectic eae Oe ek ee 
the Subject. Draft Environmental Statement of July 25, 1975 fails te 
mention this dissenting statement, the statement in Attachment I 
represented the views of the principal cotton entomologists in atten-— 
dance of the Conference from the Land Grant Universities of Texas, | 
4rkansas, Mississippi, Louisiana, Alabama _and Georgia---major cotton | 
states of the south where the bol Wyweevil lis a pest! 

The purpose of my response to the subject "Environmental Draft 


Statement" dated July 25, 1975 is: (1),.to point out some very.obvious 





























shortcomings in the present technology related to boll weevil eradi- 
cation that I feel the subject Statement intentionally failed to 


discuss, and (2), to cite examples in support of my earlier allegations 
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that promoters, some of whom are intimately involved in the trial 
Program proposal for Virginia and “the Carolinas, are committing a 
most ecutove Violation of scientific ethics. 

| 
| I shall not attempt to address the whole subject of boll. weevil 
eradication since I have no expertise whatsoever in the sterile male 


component -repCervaing Other aspects of eradication. However, lean 


| 
jmeul) Wealiried Go address the subjects I have selected here and am 










Beovancamconosckeup all ef my claims and allegations with factual infor- 





“mation Hien yoonescares vo challense all or part of the material herein. 
Pihave no professional motives in presenting Tie GCissentin= views 

mer oineang No personal motives either, other than personal satisfac- 

tion POmeoOvinemunatpel Wave at least. .tried to prevent the cotton in- 

“dustry PiomucmpuDl Tree trom buyine a bill of goods which is being sold 

i sole 

joy a few persons with,ynotives of promoting themselves professionally 

Mor the welfare of their agencies. I am no longer a member of the 

scientific research community and, thus, am not competing for research 

imrants for myself or for my research agency. Actually, I would be 

Metter Gotiniterms of the welfare of my future consulting plans if 

fae just kept "shut up" about the boll weevil eradication program. He- 

“cause my comments herein are likely to make me extremely unpopular 

ions certain agencies and other sectors involved in the boll weevil 

/ eradication program-sectors that offer competitive contracts to private 


consultants like myself. 


OUTCOME OF THE RECENT PILOT BOLL 
WEEVIL BRADICATION EXPERIMENT 


As stated in the subject "Draft Environmental Statement" dated 





July 25, 1975 two technical committees were in charge of responsibil- 
(ities for evaluating results of the Pilot Eradication Experiment cen- 


tered in southern Mississippi. Neither of these committees, after 


232 
considerable deliberation on the outcome of the Experiment, concluded 
that boll weevil eradication was achieved in this experiment. The 
Entomological Society of America Review Committee concluded that 
"Nata available at the termination of the experiment indicate that 
eradication was not ten in the core area” (p. 179-182, 2p0e7m 
dix D, of the subject "Draft Environmental Statement" dated July 25, 
1975). The Technical Guidance Committee for the Pilou port weevil 
Eradication Experiment concluded that..."it is technically and opemes 
tionally feasible to eliminate the boll weevil as an economic pesv in 
the United States by the use of techniques that are ecologcially 
acceptable” (p. 177-178, Appendix G, eubject. "rare Environmental 
Statement" dated July 25, 1975). 


The first committee expressed reservations concerning any massive 





eradication undertaking without further research to relinessu ression 
techniques. And the second committee, in spite of its conclusion 
above, did not claim that eradication per se (nies elon complete elimina; 


tion of every last boll weevil) was possible in the U.S. Rather, this 


committee simply stated that it was TEC LCs ly, and operationally 





feasible to eliminate economically damaging populations of this pest. 


Hence, the single largest experiment yet conducted to test out the 
feasibility of boll weevil eradication with the most modern technology 
failed to produce results which allowed the two evaluative committees 
in charge of the experiment to conclude that eradication had been 


achieved in the experiment or that eradication was feasible in the U.S. 
I agree fully with the conclusion of the second committee. It ; 

probably Vsrhnigh ly: feasible via currently available suppression tech- 

niques to eliminate the boll weevil as an economic pest of the United 


States. In fact,this probably could be done with reproduction-dia- 


pause boll weevil control alone, a technique which has been shown to 
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)be ecologically acceptable. This approach has been used successfully 

mes the sole component in the “pigh Plains Reproduction-Diapause Control 
f ; eee 

Program" mentioned above and has eliminated the boll weevil as an eco- 


ee inge the program's inception in 1964! The only 





moroblem with this type of strategy to eliminate economic damage is that 
the elimination tactic must be repeated every year, so long as economic 
Bamage is t0 be eliminated, and can never be expected to eliminate the 


mest species itself. 

meet cve meaning of the word "elimination" as interpreted by the 
Pl.ecnnical Guidance Committee” has not been apvropriately explained 
Posoevhosde cement Of public policy makers in charge ofvablocatine 
mesourees 20r boll weevil eradication. The Committee's conclusion, 
_however, Deas, Veen conveyed by promoters of boll weevil eradication 
oO amply that the species itself can,be eradicated (or eliminated) 


Tween wk hy Siay 





THE PHEROMONE TRAP MYTH 

‘emer s ject. “)ratt rmvironmental Statement" dated July 25,,1975 
states that pheromone traps and pheromone trap crops are an important 
component in the proposed boll weevil eradication program. There is 
mo doubt that these techniques have proved extremely valuable in pov- 
Hlation surveillance as evident by results of the Pilot Experiment 
‘centered in southern Mississippi and results from numerous other 
experiments which have evaluated these techniques. However, the exact 
Bove of the pheromone traps as a suppressive technique for controlling 
the boll weevil was not determined in the Pilot Experiment centered in 
_ southern Mississippi. And data from other experiments which have employ- 
ed pheromone traps also fail to provide Reliable quantitative intor= 
mation on the value of pheromone trapping in suppressing boll weevil 


populations... Drs. D.K; Rummel and I recently conducted an evaluation of 
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the "State of the Science" of pheromome trapping for control of the boi 


weevil in Texas and other parts of the weevil-infested Cotton Belt. ia 
this evaluation, we strongly challenged the value of pheromone traps 
and pheromone trap cropping for suppression of the boll weevil. We 
guestioned the whole validity of the evaluative techniques which have 
been employed to derive estimates of the efficiency of traps in =supe 
pressing weevil populations. We concluded that none of the evaluative 
studies has provided valid quantitative ey EPPA SOREL is the actual, (fem 
alone the potential, trap suppression of the weevil. Furthermore; ae 
is doubtful that present methods of using trap crops, which employ 
early-planted trap rows fortified with synthetic pheromone, are pres 
ties lin much fof the Cottonepelt. 

Yet, the subject "Draft Environmental Statement" dated July i233 
1975 clearly states on.p. 24,.thav "rap efficiency in capturing bol 
weevils at low population densities is near 80 to 90 percent". | 2na 
claimed suppression is totally unwarrented based on results of exper 
imental techniques which have been employed to derive population sup- 
pression estimates. Traps obviously are effective in capturing bole 
weevils, but their significance in actual population suppression has 


yet to be determined with any confidence. Nevertheless, the "Draft 


Environmental Statement" dated July 25, 1975 states that each suppress=-— 


ion component (the pheromone trap is proposed as one of the components) 


is important in achieving eradication, and each must be applied to 
every cotton field in the area (the eradication area). 

The pheromone trap and trap crop principles have many desirable 
features as suppressive components in insect control programs, 1.¢.,; 
they are selective against the target pest, non-polluting, etc. HOWs 
ever, how can their employment be justified until appropriate research 


has been conducted which demonstrates their unequivocal value in 
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population suppression? Is it possible that boll weevils respon’ ing 
to the traps are merely suicidal emergers or Benevic® variates ‘that Wo 
not actually contribute to the boll weevil infestations in cotton® Do 
a1 ‘strains Or geographical races of the boll weevil respond to phero- 
mone traps? (There is substantial information from the “inter “arden 
area of Texas to question whether or not boll weevils in this area 
Pp UMDitthe trap response pattern typical”of other areas of “the UlSs. y: 
Until these questions regarding the value of pheromone traps are 
answered and until a more practical method of pheromone-trap cropping 
has been developed, the inclusion of pheromone traps as suppression 


Pecaintques in an eradication effort is highly oaquestionable., 


INSECTICIDES EMPLOYED IN THE PROPOSED 
BOLL WEEVIL ERADICATION PROGRAM ~ 











PeMeavor ODjJeCtive Of boll weevil eradication is to reduce the 
Piseecriciae: load sin the environment, There is no doubt that achieve- 
menu Of bol] weevil eradication would result in a great reduction in 
Picmenouni Or Insecticides now applied to the cotton ecosystem. Iron- 
Moaliienowever, during the course of applying the eradication measures, 
much of the U.S. weevil-infested cotton would be exposed to much 
Preater amounts of insecticide than ever before. kxperts of the 
sterile boll weevil principle agree that insecticide would be an 
absolutely necessary first step to reduce the boll weevil population 
fora population density sufficiently low for proper application .6f, 
the sterile male technique. Although, as stated above, the role of 
the pheromone trap is unknown, proponents of the trapping principle 
agree that low population density achieved Via insecticide application 
is a prerequisite to effective trap suppression. 

An eradication effort would entail a great many applications of 


insecticides to every cotton field in a large treatmens gone. In due 


process, the total boll weevil population likely would be exposed to 
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far greater selective pressure than ever before. It is not the duration 
of time to which a pest population is exposed to a toxicant that, iA 
most important in the selection of resistant individuals but the dnmerm= 
sity of the selective pressure applied and the percentage of thes ions 
population exposed. 

Yence, the outlined insecticidal-treatment strategy proposed for 
the Trial Boll Weevil Eradication Program in Virginia and the Carolinas 
is likely to expose the boll weevil population to intense selective 
pressure which favors the emergence of an O-P-(organophosphorus) resis- 
tant strain. This may or may not prove to be a factor of hazardous 
consequence. Nevertheless, it must be remembered that the proposed 
Trial Program is inherently designed to impose more selective pressure 
than ever applied to the boll weevil population inhabiting the area 
selected for Virginia and the Carolinas. True, this population nas 
already been exposed to heavy O-P pressure but never the intensity on 
pressure which would result in an eradication effort. 7 | 

Furthermore, one of the candidate insecticides (azinphosmethyl] ) 
proposed for the Trial Eradication Program poses a great hazard to 
human health. It appears that it is a moral obligation of agencies 
involved in tax-supported programs, such as the proposed Trial Eradi- 
cation Program, to exercise extreme caution in selecting pesticides 


that cause minimal danger to operational personnel and other humans 





























exposed to insecticidal treatments. Hence, there appears tor Der ns 

justification in using azinphosmethyl in lieu of the other candidate 

insecticide, malathion, in the proposed Program for Virginia and the 

Carolinas, especially in view that efficacy data are lacking which 

show the superiority of the former toxicant as a boll weevil coOntrous 
WHAT IS THE: PROTOSED: TTA: 


Se 
TO AGO ME IMs 


1 
< 


The proposed action of the 3-year trial boll weevil eradication 
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> 


peorran in Virginia and the Carolinas is stated (in the 2nd unnumbered 


loa aa 4 5 oe = TY = ot 5 = My 
Be -- Of ee subject Draft Environmental Statement dated July 25, 1975) 


Zs Be 


11 4- b * ; . P e 
poeeebermminerit the technical and operational reoauireménts for’ erad- 


ication (of the boll weevil) can be executed successfully in a larse- 
Seale operational program". (what then, does this program propose to 
PeCOmplish that the Pilot Boll Weevil Eradication Experiment. centered 
eo southern Mississippi failed to accomplish? 

ieee iO Experiment centered in southern Mississippi did: not 
Peoduce results which allowed the quantification of boll’ weevil -sun- 
pression provided by each of the various integrated components (insec- 
Peciaes, pheromone trans, trap crops, sterile males). and the 
morlaence Of inmisration of boll weevils into the “core” eradication 


‘ 
Pomeeana “bieir role in “the suppression achieved was not determined. 


} nat wesurance is “there that the program proposed for Virginia and 
the Garolinas will be adequately designed so as to determine the role 
of the individual suppressive components and the influence of immigra- 
tion? Unless this assurance can be granted with a high level of 
probability, it appears that the currently proposed program has been 
prematurely conceived and will produce little newrinférmationaregarding 
boll weevil eradication. 

THE QUESTIONABLE CREDIBILITY 

OF RSSULTS *ROM THE PROPOSED 


ERADICATION PROGRAM 
I had the fortunate opportunity while on the abatf of Pexas, Ac 
University to make the acquaintance of many knowledgable and sincere 
entomologists and administrators in charge of various aspects of the 
national boll weevil program of research and controler 1 do velkreve 
that the great majority of these individuals have strong convictions 


in their respective roles of research, rem lation, control and admin- 


istration. Although I disagree philosophically with certain ofthese 





238 
hersons} Ml haven’ preat deal “ofirespect) for wie reheat majorityeo! arene 

Unfortunately, however, as I stated at the front of this subo- 
mittal, I strongly question the professional and personal motives and 
ethics of some of’ the vromoters of boll weevil eradication. 

And I present herein an example which has led go my firm beige 
that certain individuals intimately engaged im the boll) weevilveragae 
cation program have employed extremely unethical, personally motivated 
tactics’ in their promotion of certain components of eradication jae. 
is not my intent to personally degrade those individuals I cite by 
name herein but, rather, to point out that they may not have the true 
interest of society at heart im their: future*roke on the \bolilgweew 
eradication program. * lewould only hope that responsible; matuge 
scientists and scientif~ficladministrators nee my, intent no jdt ieis 
ently. -If they do; I am‘\fully prepared to answersto what they might 
interpert as wunethbeal procedures ‘om my (par. 

Two of the APHIS personnel with primary responsibilities of the 
operational aspects of the Pilot Boll Weevil Eradication Experiment 
centered in southern Mississippi and also with primary responsibilities 
on the operational aspects of the proposed program for Virginia and 
the Carolinas are rr 98... J 9 oRoyd 5 Jr., and Dr. dsRi Brazzel>y »Atmaecmes 
(Attachment IL) is a memorandum) dated September >, 1975, in watch 
charged these persons of presenting an unwarrented, biased argument 
in support of the role of pheromone traps in suppressing boll weevils 
in a large-scale experiment conducted in West Texas in 1969 and 
reported in the Journal of Economic Entomology (Boyd et al. 1973, 66 
(2): 507-510). Neither of these individuals responded to this charge, 


put I didn't really expect them to since I presented them with hard 


{ 
\ 


facts which I don't believe they could have denied. 


The article cited above presented a strong argument on the merits 
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of employing pheromone traps to suppress overwintered boll weevil 


populations. However, the authors made no effort whatsoever to review 
ievoeir paper Other information, available from the same experimental 
area, Which would have counteracted this arsument. This could not have 
PeeyeuneeresulL. Of an OvVersigsnt on their part since the counteracting 
information was as available to them as was the information that they 
cited im supoory Of their {Boyd et. al.) 
Preumens, § For Obvious reasons, the authors did not ask me or any 
other entomologist of the Texas Agricultural Experiment Station to 
review the pre-published manuscript of the cited paper. However, they 
Mromuueta ts, Sbatll0n as a coOperator in the 1969 West Texas Experiment 
reported in their paper. I should mention that the physical coopera- 
Sion between the individuals of APHIS and personnel of the Texas 
Station was excellent throughout all of this 1969 experiment, and this 
same cooperative relationship prevailed during all other error is 
between the two agencies. 

Although the paper cited above presents a highly biased, unfounded 
argument in support of the pheromone traps role in boll weeyil sup~ 
pression, persons on the "sround-floor" of the experiment, including 
researchers other than myself, have little faith in one, paper ss OES. 
The unfortunate consequence, however, has more serious implications. 
Por results of the experiment reported in the paper have been cited 
many times (including in the Draft Environmental Statement dated July 
25, 1975) as evidence of the powerful role of pheromone traps in. DOLL 
weevil suppression. Only an extremely unqualified scientist woul¢ 
accept these results as presented. But the non-technical audience, 
including the cotton industry and the general public, is more Often 
than not handicapped in evaluating results conveyed by a scientist. 


The first two authors (Boyd and Brazzel) of the cited Ari cl 6 
vd 2 Me LOY att LA pS ipa tie bE eh oy Ae Eb 


roved, in the course of writing this article, that they are not beyond 





2ho 
exercising unethical scientific tactics in reporting on) thepourcous 


of experiments, such as the one conducted in West Texas in 1969, which 





entail large sums of public agency and/or private industry support. 
Wh then ’ 





would these same individuals be expected to exercise any 





different tactics in reporting on the outcome of the Pilot Jolly teem | 


Hradication Hxperiment conducted in sowthern Misisissippl and) adn omnecae 





States in 1971=—75 om the Weevil) Bradication Program scheduled for 


Virginia and the Carolinas? 
The example just cited is merely a case where certain individuels | 
have set out to elevate their own image or the image of their agencies 


at the expense of jeopordizing the credibility of the scientifaeme: = 


MUL LY. | 











SUMMARY 
I do not feel that Et is my responsibility aseanr independens 

consultant to propose an alternative to the proposed Eradication Program 
or to present an argument against the concepts of eradication per se. 
I do feel, however, that all policy makers in charge of any aspect on 
the proposed eradication program are fully committed with a responsi- 
bility to the scientific community, the cotton industry and the generalm™ 
public to examine all of the facts, pro and con, rerarding the proposed 
eradication program for Virginia and the Carolinas and the alternatives 
presented in the subject Draft Environmental Statement dated July a5, 


NSS isk 





9/2 6 Ts 
Date 


SMM 


Dale atecBottreLL 


Signed: 
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It has been Stated, that, both the BSA and) Technical Guidance on 
mittees have expressed reservations of eradication but this thought 
is not being communicated adequately to the producer and public. 
Hlimination is being used to mean the same as eradication but the 
Technical Guidance Committee indicated that something less than 
eradication was-achieved, i.e.,./...elimination, of the, 00leweevue 
as an economic, species....". ‘This point, 18 (Of ~erave Conmee rma 
number of scientists who will be responsible for implementing the 
proposed program. We feel the program, based on present data, 

has obvious weaknesses especially in the areas of mass rearing 

and sterile release. It, therefore, seems rather  presumpuow- 

for us to insinuate that we have the technology to eradicate (elim- 
inate) the boll weevil from the United States. 


We are concerned about the proposed investment that would be made 
on an eradication (elimination) research effort that appears pre- 
mature. For example, nothing has been stated relative to ane 
possibility that the program may not so according lol scnedume es 
it does not, which will most likely be the’ case, how will the pro- 
posed budget be adjusted? In casé serious errors in judgment have 
been made, how much will other. areas of much needed research be 
Sacrificed budget-wise To continue )the eradication (elimination) 
program? 


We feel’ that if. we start prematurely our chances of succescuwaee 
indeed -be slim and, with failure, the confidence of the American 
public in agricultural research will be damaged irreparably. 


(The above statement was prepared by & entomologists representing 
the Land Grant Universities of Texas, Arkansas, Nissie@sioga. 
Louisiana, Alabama and Georgia and read at the "Conference on Roll 
Weevil Management and Elimination Strategies", February 15, 1974, 
held in Memphis, Tennessee). 
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| MEMORANDUM September 3, 1973 


TO: Mr. F. J. Boyd, Jr. 
Dee dens orazze. 


FROM: D. G. Bottrell 


For sometime I have wanted an opportunity to discuss with you one of the 
articles you published in this April's Journal of Economic Entomology: Boyd 
i et al. "Spring destruction of overwintered boll weevils in west Texas with 
wing traps." I had hoped that schedules would have allowed us to discuss the 
_ paper in Lubbock last week. But I didn't think we really had enough time to- 
gether to discuss the paper in depth, and, besides, I didn't thini all persons 
present at the meeting should have been included in this discussion. Sinceenl 
may not have a chance to see either of you for a while, I shall try here to 
touch on those items in your paper that I wanted to discuss with you. 


Your paper brought back some fond memories of my Job at jupbock..) 1 mecall 
the many long, but pleasurable, hours that extremely dedicated people put into 
the 1969 trapping experiment. Unrefutably, this experiment could be cited as a 
model of how a large group of people with sevcral different agencies can worn 
together, ££ they so choose, to implement a pest control program of extreme] y 
huge dimensions. 


You may interpret later comments in this memorandum as my being highly 
critical of the technical aspects in the conclusions of your paper. Soubperore 
progressing with these comments, I do want to clarify my intent in writing you. 


Although I do have an argument with you that concarns technical matters 
about boll weevil, my comments are in no way an indication of a distaste or 
of a personal feeling I hold toward either of you, any person with your agency 
or anybody else, for that matter. Because I have thoroughly enjoyed working 
with both of you and all other APHIS personnel involved in the High Plains 
program. Further, I am greatly indebted to you for your excellent cooperation 
during my stay at Lubbock, and especially in 1969 during the course Of bhe 
large trapping experiment, in supplying me traps and in meeting all other 
requests I ever made. I have yet to work with a more cooperative or congenial 
group of people. So I hope my analysis herein of the reference paper will in 
no way be taken as a personal attack at you or anybody else. 


I think your paper presents some highly worthwhile material from the stend- 
point of portraying the magnitude in logistics required to put together a large- 
scale trapping effort. Your description of the problems associated with the 
trap crops, sticky traps and live males should serve as extremely valuable ad- 
vise for future entomologists who decide to implement a similar large-scale 
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program. Also, you present some very excellent data in support of your con- 
clusion that only a very small percentage of a large number of traps in an | 
area may actually contribute to a suppression effort. | 

However, I strongly question your conclusion concerning the primary ob- 
jective of the experiment which was, as Stated in the introduction, "... to 
determine whether the boll weevil wing trap would be effective for population 
suppression". My criticism is that your paper foiled to acknowledge the fact 
that considerable information, in published as well as unpublished form, from | 
the experimental area presents a good contradictory argument to your statement | 
in the last sentence under Results: "The data indicate that the wing traps } 
did a good job of reducing the number of emerging overwintered boll weevils to 
enter cotton fields and suppressing the boll weevil population in the early 
and middle part of the growing season". There appears to be a very good count- — 
eracting argument to this conclusion. But no citation was made of any of the 
documented material leading to that argument. And this could hardly have been 
due to oversight, since the published material was as accessible as other 
material that was cited. Rather, it appears to me that there was a strong | 
attempt to oversell the trap as a suppression tool or, at least, there was no 
attempt to present both sides of the story regarding the hypothesis set forth | 
in the experiment's objective. | 








Now, let me get down to specifics: 


The results showed that only 190 (19.2%) of the 989 cotton fields in the 
trapping experiment area were infested with boll weevils during the month of 
August. From these results, it was concluded that the wing traps did a good 
job of reducing the number of overwintered boll weevils. And this reduction 
thereby lessened the degree of infestation that otherwise would have developed — 
later in the season. 


I fail to see anything significant about 19.2%. This percentage infestation 
record compares very favorably with what we frequently see in this area in late 
August of some years, with or without the traps, if there is a reasonable re- 
production-diapause control effort during the previous year. And there is 
published information to this effect. 


Admittedly, boll weevil populations may fluctuate considerably from year 
to year in this area. But you should be familiar with the previous documented 
material, both published and non-published, from this same area that reveals 
infestation trends nearly identical to those shown in the present paper. Some 
of this material has been published for several years now. And it has revealed 
that, during a year of overall low weevil density, whether or not a cotton ticld 
becomes infested (as determined by survey procedures comparable to those re- 
ported in the present paper) is primarily dependent on the location of the 
field in relation to the hibernation habitats. The enclosed paper (Rummel and 
Adkisson, 1970, Distribution of boll weevil-infested cotton fields in relation 
to overwintering habitats in the High and Rolling Plains of Texas, J. Econ. 
Entomol.) points this out very clearly. 







































If only 19.2% of the fields in the trapping area became infested in August, 
what percentage of those fields out of the trapping area became infested? And | 
how does this ratio (i.e., % infested in trapping area: % infested out of trap- 
ping erea) compare with the ratios obtained in other years when traps were not 
employed in either area? J think it might be helpful to check out available 
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information in this regard. 


The article concluded that, from April 23 through July 23, wing traps 
captured 10,159 emerging overwintered boll weevils. It is further stated 

that the significance of capturing this many weevils is difficult to deter- 

mine exccpt from a hypothetical stand point. Then an cxample is cited to show 
that, Heaumine ean average Of 5-fold increase per géncration, the capture”of 

this many (i.e., 10,159) overwintered weevils theoretically would have eliminated 
(1,269,875 weevils through the third generation. 












| I am somewhat surprised that this 5-fold factor, obtained from studies in 
‘the Southeast, was assumed for this area. Because there is documented material, 
|; published as well as non-published, on boll weevil population dynamics in the 
immediate area. It appears that even from a hypothetical sense, it would 

have been more realistic to have used rate increase data from the area of 
discussion than from another area so far away and so ecologically different. 


I am sure that you must be familiar with data from the Rolling Plains 
area, or from other areas, on the longevity of overwintered boll weevils upon 
)}emergence from hibernation. Based on what these data reveal, I strongly doubt 
that, even in the hypothetical sense, it is logical to assume that all of the 
110,159 trapped weevils would have been expected to contribute to the population 
increase. That is, many of those weevils captured in April and May, for in- 
stance, would not have been expected to survive to infest squaring cotton 
(i.e., cotton with reproductive sites). There is information available from 
/studiés I conducted at Lubbock which would indicate a very low survival pro- 
bability in those early emergers. 





I found it somewhat strange that the authors of this paper did not bother 
to acknowledge much of the documented material which reports on research con- 
iducted in the High Plains-Rolling Plains area since 1964. Much of this material 
|has been published in the Journal, some in the Annals and a lot more in Ex- 
|periment Station bulletins. All of the unpublished material I obtained while 

in Lubbock was documented in annual reports, and you should have had access to 
these reports because I sent all of them to one or to both of you or Mr. Helms. 





It is solely the prerogative of an author to cite or not to eite material 
irelated to his subject matter. So it is perfectly understandable that much 
lof the related published work in this area was not cited, because it was not 
actually relevant to the present study. However, it does seem unusual that 
‘there was no attempt to acknowledge work which produced evidence in direct 
‘opposition to the conclusion presented within your paper. 





This experiment, as near as I recall, cost the cotton industry and federal 
‘and state agencies $250,000-300,000, not including the many SMY'S of pro- 
‘fessional people who worked on the experiment. I don’t doubt that the money 
was well spent. In fact, I think the knowledge gained in logistics requirements, 
‘in a large trapping effort was, in itscli, worth this expenditure. And [I a 
‘don't think the sponsoring agencies have any qualms whatsoever as to how tuis 
‘money was spent. But I do think, and bet the sponsoring agencies would concur, 
ithat it is the responsibility of scientists involved in any experiment to pre- 
‘sent more than just the facts in support of an argument if facts Lapin con- 
(trary are also available. It appears to me that this was not done in the ex= 
periment describea in your paper, and I diu want to aiscuss this with you. 
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Under separate cover, I am sending both of you several publications and 
annusl reports which contain all or some material related to the items discussed 
herein. 


Again, I will state that this memorandum is not a personal attack to.ard ] 
anybody. JI am totally responsible for all statements made, if somebody should 
interpret the memorandum differently. No person had prior knowledge of this 
memorandum, and I included Drs. Adkisson and Rummel os ce receivers merely 
because I cited a paper of theirs in reference to the work you reported. 


Best regards. 





CO MeIDIs, pee, AGKISSOn 
DraeDeihe Rumne 


encl.: 1 
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The National Audubon Society 
1511 K Street, N.W. - Suite 831 
Washington, D.C. 20006 
September 30, 1975 


Deputy Administrator 

Plant Protection and Quarantine 
Programs, Animal and Plant 
Health Inspection Service 

U.S. Department of Agriculture 

Washingtom, D.C. 20250 


Re: USDA-APHIS (ADM-75-1) 
Trial Boll Weevil Eradica- 
Elonee rogram, »Urart 
Environmental Statement 

(40 Federal Register 32860-1 
NSCS Wen anew) 


Dearesir: 


The National Audubon Society hereby submits comments on 
the above referenced environmental statement. 


lye DESCRIPTION - Federal Involvement with the Boll Weevil 

(eyes aleveke 

Federal involvement with the boll weevil has long em- 
phasized chemical control. Resistance had already become 
a threat in the 1950's as research was geared toward develop- 
ing alternative chemical control methods. Unfortunately, the 
effort has had as its goal methods of control "that might lead 
to eradication from all infested cotton-growing areas in the 
United States," and this concept has been adhered to ever 
since. (p. 13 DEIS) In 1968, the National Cotton Council 
formed a "Special Study Committee on Boll Weevil Eradication" 
to consider actions to be taken if and when research advanced 
to the stage that boll weevil eradication might be technically 
and operationally feasible and practical. As early as May oF 
1969, this committee concluded that supression techniques "may 
have already been developed to the extent that eradication 
could be achieved when applied in an integrated program." 
(Dp mOuDERS eleThiseétheory, was tried out in the 1971-3 Mississippi 


pilot projects. 


The results of this experiment are still in dispute. 
Appendix C (p. 177) contains the Statement by the Technical 
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Guidance Committee which conducted and guided the pilot pro- 
ject. That Committee concluded that "...it is technically 

and operationally feasible to eliminate the boll weevil as 

an economic pest in the United States by the use of techniques 
that are ecologically acceptable. The recommendations, how- 
ever, point out four areas in need of intensified research 

to further improve the technology and operational procedures 
for certain suppression components necessary to maximize ef- 
ficiency and economy in the elimination of the boll weevil. 


The four areas are: (1) improve mass rearing procedures 
for ensuring high quality sterilized weevils, (2) improve 
sterilization techniques to assure vigor and mating behavior 
of males, (3) develop new methods of sterilizing both sexes, 
and (4) research on grandlure. 


In contrast, the Report (on the Mississippi Project) of 
the Entomological Society of America Review Committee (Ap- 
pendix D, pp. 179-82) was divided as to whether or not tech= 
nicas feasibility of eradication of boll weevil populations 
has been demonstrated. The Committee unanimously expressed 
reservations concerning any massive eradication undertaking 
"without further research to refine suppressive techniques os 
The Committee added, "We are also cognizant of the very com- 
plex operational difficulties that must be overcome if and when 
a more extensive boll weevil eradication effort is undertaken." 
(Sie re) 


The reasons for the reservations are as follows: 


"Although important technical and operational im- 
provements were made and incorporated into the exper- 
iment as it progressed, much additional research in 
certain areas is essential to pursue the original pro- 
gram objectives. We believe the following to be the 
more significant limiting factors in the experiment, 
and they need to be researched prior to planning and 


implementing any future population suppression programs: 
(emphasis added) 


"1. Improvements in the mass production procedures. 
Contamination of weevil stock with disease organ- 
isms, and other technical and operational problems 
prevented adequate production of high quality 
weevils needed for the sterile insect release program. 


"2. Improved sterilization procedures. If possible, the 
sterilization method should be effective for both 
sexes,. in order to circumvent the costly step of 
sexing weevils prior to release, and to avoid the 
accidental release of segeieel TNs or only partially 
sterile females. 


" 3. Improved surveillance techniques. Although phe- 
romone baited traps, and particularly the model 
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developed late in the experiment, give promise of 
being highly effective for population surveillance, 
continued research on the pheromone “grandlure' is 
strongly indicated. Further emphasis on grandlure 

as a population regulation tool is indicated. The 
mechanical population sampler is also a useful mon- 
itoring tool. But reliable data to indicate the pop- 
ulation level that can be detected by these methods 
is lacking and therefore the only alternative appears 
to be the continuation of the monitoring program, as 
well as suppressive measures, over a considerable 
period of time to assure that eradication has indeed 
been accomplished. 


"4. Determine the relative value of suppressive compon- 
ents. Some research should be dedicated to an 
attempt to quantify the relative value of each 
component in the series of suppression techniques 
in different regions. Following research designed 
to further improve suppressive techniques, it may 
bewposs ible to Simplify the overall “effort by’re- 
structuring the program and perhaps even to delete 
one or more components. For example, if improvements 
in certain techniques (e.g. pheromones) prove suf- 
ficient to accomplish desired goals, the expensive, 
problem-ridden sterile insect release system may be 
unnecessary. 


"Large scale field trials of any kind usually bring 
to light a multitude of unanticipated operational prob- 
lems, and the pilot boll weevil eradication experiment 
was no exception. The periodic progress reports are 
replete with accounts of operational problems, small and 
targe, that had to be solved. These involved such di- 
verse matters as design and development of a trash 
sampling machine, design and production of praciical 
boll weevil pheromone traps, swath width for aerial 
treatment of cotton with insecticides, coordination of 
agronomic practices, standardization of field inspec- 
tion procedures, and methods of sterile weevil release. 
During the 1971 season, it became evident that 
growers in the first buffer zone, who were initially 
expected to conduct the in-season insecticide appli- 
cation program, did not have the proper equipment to do 
the job. Consequently, in 1972 and 1973; zt” became 
necessary for the program's operational personnel to 
take over that task, thus further taxing the already 
strained financial support of the program. One of the 
most disturbing developments, indicative of the kind 
of operational problem that could effectively negate a 
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large-scale eradication effort, was the failure to de- 
tect one cotton field in the core zone until near the 
end of the second growing season. 
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"In the opinion of this Committee, the major diffi- 
culties that will attend any massive effort against 
the boll weevil are likely to be less those of a tech- 
nical nature than of the operational aspects - par- f 
ticularly ‘people problems' involved in implementing 
and carrying out the strategies and tactics chosen for i 
suppression of boll weevil populations. Further, any \ 
large-scale pest suppression or eradication under- 
taking inevitably brings about an interplay of very 
diverse social, political and economic interests, 
and reactions to a proposed boll weevil eradication 
effort will not be limited to the cotton producing 
areas. The cooperation of cotton growers and par- 
ticipation of the appropriate government agencies in 
such a program will not alone be sufficient, even 
assuming adequate financing which is essential for a 
venture of this kind. 














"This Committee does not presume to know whether or 
not a Belt-Wide boll weevil eradication effort should 
be undertaken. However, we have reservations until such 
time as currently available suppressive techniques are 
improved and collectively tested in different geogra- 
phical and/or ecological areas.... We believe the 
decision regarding attempted eradication should and 
will be a socio-political decision. Accordingly, we 
recommend that a detailed summary of this program be 
published and that all concerned persons and espe- 
cially all entomologists, inform themselves as to the 
long range environmental and economic benefits that would 
result from a successful eradication program and weigh 
those against the costs involved. If pest management 
is to play its proper role in resource management,:. deci- 
Sions as to programs to be undertaken must be made ob- 
jectively and realistically and those programs imple- 
mented must be prosecuted vigorously and decisively." 
(emphasis added) 









































National Audubon agrees with the Entomological Society 
Committee that research needs to be completed before planning 
and implementing any population suppression program. We insist 
that these problems be resolved before any comprehensive erad- 
ication program is even considered, let alone proposed. 


If ENVIRONMENTAL IMPACTS (pp. 33-36) 


The environmental impact section is one of the most 
deficient parts of an exceedingly inadequate DEIS. 

We take exception to the statement at page 33, "Pesticides 
will be applied only to cottonfields." We wish to point out 
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that during the DDT administrative hearings, the question was 
raised on how much pesticide stays in the field to which it is 


applied. Dale Newsom replied that he did not know. Dr. Newsom 


_ was then asked, "Do you know in your own area how it is kept out 
of wildlife habitats which may be on the edge of the cotton 
Mrields?" The answer was: 


"There is discretion used and practised, at least, with 
many of our aerial applications on it in attempting 

to prevent drift by taking advantage of wind directions 
and direction of flight path to avoid contamination 

of wildlife areas. But this is not possible to do it 
perc Onprevenu all of. this under ourmsituation. ost 1s 
simply impossible."1/ 


And later, when questioned by Agriculture's counsel, "Are 
there large numbers of such habitats to your knowledge adjacent 
EO or contiguous to cotton fields?" Dr. Newsom responded, "Yes, 
there are areas adjacent to cotton fields that do form good wild- 
life habitat."2/ 


The statement is made at page 34, "Therefore, significant 
damage to wildlife and other non-target organisms is not expected." 
PEvidence" to support this contention is found in section III at 
pages 38-42. We seriously question the effect of massive uses 
of the proposed insecticides on non-target organisms, if imple- 
mented in an all-out eradication program, particularly with 
Guthion which is a very toxic poison. 


The most serious problem with such massive doses of pest- 
icides, however, is the resistance factor. Dale Newsom pointed 
out that "the heavier the pressure put on a species the more 
likely you are to bring out inherent resistance."3/ The pro- 
posed program would douse large areas of Phesu ys wit d= Cons 
Pentrated quantity of insecticides. This is the quickest way to 
induce resistance in insect populations. By using repeated, heavy 
doses, only those weevils with an inherent mechanism to survive, 
such as an enzymatic detoxification system, would be left to re- 
produce. Normally, resistant and nonresistant populations mix 


Ntogether with the effect of slowing the spread of resistance. The 
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1/ DDT Transcripts at 2385 


2/ DDT Hearings, Transcript 2412 


is / Carter, Luther, "Eradicating the Boll Weevil: Would it be 


a No Win War," Science, 183-499, Feb 6) -L9 74% 
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massive use of insecticides over large areas could hardly be 

better designed to spread resistance quickly, should the species 
possess the capability in its gene pool. This not only would doom™ 
the project to failure, it could produce a super boll weevil. 


National Audubon suggests that both non-target effect and 
induced rapid resistance are probable adverse environmental 
effects which could not be avoided if the proposed action proceeds. 


IIIT. SUMMARY OF PROBABLE ADVERSE ENVIRONMENTAL EFFECTS WHICH 
CANNOT BE AVOIDED 


(See comments under II above.) 


IV. RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S 
ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT OF 


LONG-TERM PRODUCTIVITY (pp. 42-47) 


This section is also woefully inadequate. The DEIS only 
compares the economic analysis of an eradication program versus 
the current control program. No attempt is made to estimate, or 
analyze, benefits, economic or otherwise, from alternative boll 
weevil control programs. The DEIS tries to protect itself by 
the statement on page 45, "This approach has never been executed 
on a large contiguous area and these estimates may prove to be 
overly optimistic insofar as benefits and costs are concerned." 


We have four points to make in regard to this section: 


(1) Dr. Brazell at the Feb. 14, 1975 APHIS meeting with 
environmental groups, stated that should the goal of total 
eradication fail, the experiment would "render many benefits." 

He then declined to elaborate. We submit that the above analysis 
is predicated on the assumption that eradication would succeed. 
If it fails, as many observers believe, it not only is an 
expensive boondoggle for the federal government, it will cause 
many severe problems. 


(2) The massive effort eradication would involve constitutes 
a great federal, state and private expense, with a minimal cost 
to cotton producers. This program therefore is a form of subsidy 
to the producers, who not only stand to gain from this federal 
expenditure, they are simultaneously pressuring to impose a cotton 
export control. 


(3) The millions (if not billions) of dollars the eradication 
program would cost should be going to research into developing 
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varieties of cotton, resistant to the boll weevil, and refining 
the integrated pest management program. From the long range view, 
this is the only alternative that will help the ailing collon 
industry. 

(4) At page 45 the statement is made that consensus among 
boll weevil experts is that control with existing insecticides 
(organophosphates) will be lost in from 5-10 years. This is 

based on Dr. Knipling's belief that eradication must be undertaken 
before resistance sets in, even though the process of eradication 
may in itself hasten the resistance process. 





-*/ Dale Newsom (Science Magazine, op. cCit., Ds 499) stated 
J that in his view, the USDA and the cotton industry should be 


giving greater emphasis to the development of varieties of 
cotton that are resistant to the boll weevil. 


Also, C. S. Lewis, a cotton geneticist, on the USDA's 
national program staff in Beltsville is currently conducting 


research on cotton varieties. 
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ve IRREVERSIBLE OR IRRETRIEVABLE COMMITMENT OF RESOURCES 
CP aca) 


The statement that eradication of the boll weevil should 
tend to restore the original ecological balance between other 
cotton pests and their natural enemies is preposterous. That 
massive use of insecticides could restore any natural balance 
is outrageous. 


VI. ALTERNATIVES TO THE PROPOSED ACTION (pp. 47049) 


APHIS concludes that from the available alternatives, 
"Obviously, the proposed trial eradication program is the 
best choice available. There is every reason to believe 
that success will be achieved, thus proving that boll weevil 
eradication is possible." It seems the decision has already 
been made by APHIS. 


Aside from this prejudgment, we wish to point out alter- 
natives APHIS has neglected to consider. They are as follows: 





1 Cotton- Pest Management System 


Other management strategies have been developing 
which should be considered in an environmental impact state- 
ment. One significant strategy is the Cotton Pest Management 
System which was funded by the National Science Foundation and 
EPA in cooperation with ARS-USDA. The experiment was conducted 
by the Texas Department of Corrections (TDC) and the Texas 
Agricultural Experiment Station. In summary, the strategy was: 
1) to control the boll weevil with a fall diapause program; 

2) to control the cotton fleahopper with low dosages of insecti- 
cides applied during the early fruiting phase; 3) to terminate 
fleahopper treatments in early season to allow beneficial in- 
sects and spiders to increase in numbers so that they can help 
regulate bollworm-budworm; 4) to increase the treatment level 
for bollworm-budworm so that beneficial insects and spiders 

have a chance to control them before insecticides are applied; 
and 5) to harvest the crop and destroy crop residues as early 

as possible. */ 





The results indicated that insecticide use declined 
by half (from 12.9 lbs per acre to 6.4) while; increasing yield 


*/ Economic and Environmental Implications of Cotton Production 
Under a New Cotton Pest Management System, The Texas A&M University 
System, J.E. Miller, Director, MP-1152, June 1974 
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from 229 to 345 lbs of lint on the Brazos River TDC farms. 

iene Trinity River TDC farms also used 50% less insecticides 
(from 10.8 to 5.6 lbs) and increased yield about 80 lbs of 

meoint with a net revenue increase of $35 per acre. 


i 
| 





B. Cultural or Environmental Manipulation 

i. Resistant cotton varieties 
| p Alberationseanaplant. spacing ¢tovingéluencein- 
sect populations by changing their microhabitat and the 
idensity of their food supply. 


Sh Revise economic thresholds and control strategies. 


4. Crop rotations (sequence of crops planted in a 
field. 


5 Changes in planting time 


on Land preparation and cultivation 

hs Fallows (idle periods in field use) 
S. Planting cotton over as short a time period as 
'possible to allow simultaneous Macurat Ope. Uliis sLimttss tne 


number of generations) 


O% Diversification of crops lessens the number 
of any particular insect species by limiting the availability 
of a single good source of food. 


10. Strip cutting to preserve a stable habitat for 
natural enemies in the unharvested poruvonsoterthostield: 


C. Biological Controls 


Has APHIS considered release of predators and 
parasites? The Brownsville, Texas Agricultural Research Ser- 
vice is conducting research on programmed releases of ento- 
-mophagous insects and manipulation of natural populations. 
“pr. Graham, of the Brownsville Station, reports the develop- 
[ment of usable baits for Heliothis larvae as a major step. 
toward improving the outlook for pathogens (B.t., Heliothis 
and Autographa NPV's). He feels research should be stepped 
up on EES OUTG other toxin-producing bacteria as in- 
secticides, as well as improved strains of and fermentation 


methods for B.t., 
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VII. CONSULTATION WITH APPROPRIATE FEDERAL AGENCIES AND 
REVIEW BY STATE AND LOCAL AGENCIES. .. 


National Audubon asks why the Department of Interior 
was not automatically consulted on this statement? 


GENERAL COMMENTS 


To initiate an eradication program now would mean the 
end of the integrated pest management program for cotton. 
at a time when it is only getting started. In fact, the 
eradication program misuses the integrated pest management 
goals in the guise of "management control." 


In 1972, in reporting on the Mississippi project, Dr. 
Brazell stated, "the committee feels that one of the most 
important contributions which can be made at this time is to 
furnish the necessary information on pest populations to the 
farmer to allow him to make decisions on whether or not to 
apply pesticides on the basis of actual need. The basic ob- 
jective of a pest management program will be to limit the use 
of pesticides to situations in which they are needed to pre- 
vent economic damage to a crop. This will not only result 
in savings in cost of production, but will also reduce the 
overall amount of pesticides being added to the environment." 
This statement would support the work of the Cotton Pest 
Management System described under VI.A. above. 


The commitment of integrated pest management was..a 
directive by the President to Congress on February 8, 1972. 
That directive stated that new technology of integrated pest 
management must be developed so that agricultural and forest 
productivity can be maintained together with, rather than at 


the expense of environmental quality. Integrated pest manage- 
ment means judicious use of selective chemical pesticides in 
combination with non-chemical agents and methods. It seeks to 


maximize reliance on such natural pest population control as 
predators, sterilization, and pest diseases. That directive 
required the Department of Agriculture, the National Science 
Foundation, and the EPA to launch a large scale integrated 
pest management research and development program. This pro- 
gram is still in the developmental stage. 


The Mississippi project illustrated the complexity of 
the problems that need to be met before eradication could be 
pursued. Unfortunately, the rationale for the program rests 
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not with resolution of the difficulties evident in the 
Mississippi project, but on the presumption that eradication 
must proceed before resistance sets in, and the problem is 
where to start to eliminate the boll weevil from the United 
States. We must conclude that the proponents of eradication 
are so persuaded of the eradication concept that they are de- 
termined to go ahead with the project, knowing that once 
launched, the program can go forward, inherently flawed’, but 
assured of a long future, since to begin is never to end. As 
Dale Newsom said, if the program falters, proponents will 
explain away the problems and ask for more funds. */ The 
Mississippi project was to have been a demonstration project. 
We do not need yet another project to demonstrate the same 
problems.. A great deal of energy and manpower has’ been 
spent on the eradication program. It is time meaningful 
projects are developed and encouraged. 





Respectfully submitted, 


MrerpexXtbyible 


Maureen Hinkle 
Pesticides Monitor 
National Audubon Society 
1511 K Street, N.W. #831 
Washington, D.C. 20006 
(483-3265) 


CCr EPA 
CEQ 
DOL 


i /, Environment Magazine, Vol. 16, No. 5, p. 10, 
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September 26, 1975 


F.J. Mulhern 

Deputy Administrator 

Plant Protection and Quarantine 

Animal and Plant Health Inspection Service e 
U.S. Department of Agriculture 

Wespaneton, D.C. 20250 


Dear Mr. Mulhern: 


Enclosed are our comments on the Draft Environmental Impact 





Statement for the Boll Weevil Eradication program which you 


requested. 


Yours cCruly, 


Be Nowe, [Wee 


Stephanie Harris 
Steatr Assoc lave 








HEALTH RESEARCH GROUP e 2000 P STREET, N.W., WASHINGTON, D.C. 20036 e (202) 872-0320 
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COMMENTS ON THE DRAFT ENVIRONMENTAL IMPACT STATEMENT 


FOR THE TRIAL BOLL WEEVIL ERADICATION PROGRAM 


Pjesfeeitm Research Group strongly opposes the trial boll weevil 
















eradication program. The draft environmental impact statement (DEIS) 
ms inadequate and does not’ meet the requirements of section 102 

me the National Environmental Policy Act in that a comprehensive 
discussion Of avar lable alternatives YS lacking. Furthermore, very 
little detail is presented indicating what measures (if any) will be 
employed to protect man and the environment from the adverse effects 
for mie wesvicides to be used. Finally, the cost-benefit analysis is 


besed on false assumptions thereby leading to erroneous conclusions. 


mo Poi losophical Disagreements 
| The Health Research Group differs in principle with the U.-s. 


Department of Agriculture (USDA) on the philosophical tenets which 


form the groundwork of the eradication program. The following are 


Zour COnCcerns - 


ir. Feasibility and Desirability of BradLeavLon 


There is little evidence that eradication of any major pest has 


ever been achieved for a long period of time. The screwworm eradica- 


‘tion program in the Southwest U.S. is often Used as an example of 


the successful elimination of a pest from the U.S. Yet, as pointed 


out by L.D. Newsom* there were 4,236 cases of infestation in May , 


1972, as compared to 6,372 during May, 1962, ‘This’ hardly “secs. like 


RU  ___e 


* "Pest Management: History, Current Status, and Future Progress", 


Bto be published. 
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an effective eradication program. One of the major problems yi 
serewworm eradication has been reinfestation from Mexico. The USDA 
is currently trying to control this by release of sterile Screwworms 
in Mexico as well as in the Southwest. The screwworm case iS a4 goG@@ 
analogy to the boll weevil as a reinfestation of boll weevils from 
Mexico is feared and yet the USDA presents no plans in the DEIs To 
prevent (this occurrence. 

The.conelusion of the USDA that eradication of the, bell weevas 
is feasible is based upon a trial program which lasted three Vyeames 
During this triel runyga major problem arose when a small plot of 
cotton remained undiscovered and thereby bred weevils which migrated 
toither "eradicated" zones). There was-alsoOnemigration. fromepunee., 
zones into the test area. Because of the enormity of the proposed 
project (ive. eradicating weevils from three states and €ventuoa. 
from the entire cotton-growing South) it is to be expected that small 
plots will be missed, as happened during the trlal-~ Furiherner. 
as the eradication program will not be put into effect in themen lias 
South at one time, it is to be expected that there will be migration 
from untreated areas into the treaved zones. Por these Fea lene 
total elimination of the boll weevil seems unlikely. 

The concept of eradication of an insect pest is inimicable Cova@ 
integrated pest management program. The proposed program will saturate 
the area with pesticides (18 treatments per year of organophosphates, 
5 treatments of defoliants) which will upset the natural balance oF 
insects. The DEIS admits that during such treatment the populavies 


of the beneficial insects (i.e. parasites and predators) will diminish 
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Peo callie tye Uilercluy Causing tne Loss “Or “any blological control of 

the boll weevil which might have been present. Also, such heavy 
epplilcaulon Of “a pesticide will put undue biological pressure on the 
boll weevil and could easily cause a resistance to develop more 
Pawtoe ve once Unis Occurs, there-=is'’no nope for success of ‘the program 
Semtco ts Dasca almosy ~enuirely on the ability of the chemical dame fei dee. 
Mere alice weevyi. levels. The DEIS staves “that entomologists expect to 
see resistance to organophosphates Paieinelia five years for the boll 
weevil. Even if this is not hastened by the overabundant application 
Opepes tic tces curing the trial program, if this program*is deemed 
sucessful and extended to the rest of the South after the three year 
trial period by that time there may already be a serious resistance 
problem’ to cope with and the results - of the trial will not be compa- 
rable to the situation three years hence. 

Even though the USDA calls its program an integrated pest manage- 
menieabproach due Lo the’ inclusion of cultural, blological, and 
autocidal techniques, this is a misnomer. An integrated: pest manage- 
ment program has as its: goal management and not eradication. Ae 
Saccomplishes this goal by establishing a Staple balance inthe eco- 
Sage SO tnatl lasting convrol results. An €radication program, on 
the other hand, disrupts this balance so that control is maintained 
for a short period of time. Only when more external pressures are 
exerted can the unstable ecosystem be maintained. In a management 
profram it is expected that there willbe a lowe population levels or 
the pest (below economically damaging levels) in equilibrium with 
their natural controls. Indeed, if there is no prey there would be 


mo predators. Thus, by eradicating the boll weevil one cannot expect 
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to find the predators and parasites which are specific for that 
species. 

An integrated pest management program utilizes chemical pesticides 
Which are..specific.to the target pest—so that the beneficial yinsecs 
population is maintained. These chemicals are applied very sparingly 
so as not to disturb the ecosystem. The USDA program will do exacudy 
the opposite by saturating the area with wide-spectrum pesticides which 
will adversely affect the beneficial insect population. These chemical 


widlenot be usedusparingly but, whliuvbe.applied om a scheduletacnuc 


repeating all of the bad practices of farmers which have led to eventual 


pest resistance to insecticides. 

Finally, the use of pheromones and sterile boll weevils will be 
almost a gratuity in that they will be used once the boll weevil is 
almost eliminated (i.e. 2 boll weevils per acre). An integrated pest 
management program would depend on these techniques as well as others 
(cultural controls, resistant cotton varieties, use of pathogens 
against secondary pests) and use chemical controls as a minor part of 
Lhe program. 

therefore, if,is. extremely misleading for, the, USDA, tO cal mecme 
eradication program an integrated pest management program, especially 
as terming-iteas suchsis. likely to win) friends in. Congress (andgwiim 
the public. We reiterate that the eradication is conceptually 
diametrically opposed to integrated pest management. While we favor 
the latter, we are opposed to the former believing that it. widl mor 
work, will cost the taxpayers enormous sums of money year after year, 
and will be extremely detrimental to the health and safety of man 


and the environment. 
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Une Wires sempnesizes thatoin “order for an eradication, program ,to 
be successful there will have to be 100% participation of the growers. 
Mis can be accomplished only by following the totalitarian assumption 
PreoULnoricy by State and federal governments, as outlined in the DEIS. 
Already there has been considerable opposition to the program within 
the land grant colleges, although now we are told that all of the 
colleges support the program (what type of economic coercion caused 
Poisereversal?). The DEIS alse predicts that with a pest management 
program there would be grower apathy due to the low levels of pests 
and therefore only 85% participation can be expected (page U3). 
Wieser suppers is only the tip of the iceberg when considering 
the millions Of people who will be affected by the Savuravion spraying 
Of pesticides for the program. Pesticide epplicayaon, On thist large 
a.scale cannot be contained due to drift, land runoff, accidents and 
Mistakes, and usual sloppiness of Applica tonze LeaisenalLve 10 believe 
that 100% of the population of the South is going to endorse Chis 
program. 

Therefore, the government will have to assume the authority to 
tell growers that either they grow cotton according to thes UsDA rules 
or they grow another crop. It Will also have to leave the average 
citizen without any voice to oppose the pesticide contamination On 
his/her home and general environment. Thus, in order to gain the 
required 100% participation in the eradication program, the USDA and 
state departments of agriculture will have to assume totalitarian 
control over this sector of apriculpure sand deprive farmers and others 


of fundamental civil rights. Needless to say, the Health Research 
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Group cannot condone this nor the implicit attitude of the UsDAa aes 


"the ends justify the’means"™. 


it. Substantive Critique, of the DES 
TT. ALvernatives and Their cCosus 

section 102 of the National Environmental Policy Act requires 
that an EIS include a discussion of alternatives. This DEIS devouee 
only one page to such a discussion which we find highly inadequates 
In fact, in the cost comparisons between the proposed program and 
other approaches two alternatives are given: no Control, and a peas 
management program. Neither of these alternatives are discussed in 
any détail (pop. 47-48). 

In the pre-pesticide days of cotton-growing, farmers depended 
upon early planting and early Marvess in ordér vo beat The bugsr 
This method 1s describd by W.D. Plierce.* “Such simple techniques 
provided the basis of a pest management system which allowed farmers 
to raise cotton profitably for three decades. In an economic sense, 
this approach could be classified as “no control" as there a3 no 
expenditure for control methods. Considering the enormity omen 
eosts involved in the control programs which are discusssed (from 


$5 million to $69 million) it would seem that a no control program 





would have a very favorable cost-benefit ratio, 
If additional control methods are added to the basic Pierce system 


in order to construct an integrated pest management program, the cost 


\ 


#1 "How Insects Affect theaGotton!RlanteAnd Means .0r peombateing 
Them’. USDA farlw Bul. 090. = 1022. 
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WOMDONMeGCessartly Increase, but it would remain considerably less 
Weta sier tne proposed eradication program. For’ instance, the 

Mee eOl vesistant, fast-Iruiting strains of cotton (e.g. Frego bract 
Sen A eCeauruction of crop residues, use of trap Crops , LiNpOortarion 
OT ePeresites and predators, use of scouts to detect ‘economically 
damaging levels of boll weevils which have to be treated with chemical 
SMsecticides, use of pheromones, and control of sécondary pests by 

bMew use Of Pathogens, would create an IPM program which would still 

Dew e lercO. 0 hy than eradication. The two most. expensive parts ot “che 
er2dication program are the use of chemical pesticides (for which the 
cost increases continuously) and the use of sterilized boll weevils. 
Byveliminaving these two steps from the proposed program the cost would 
be diminished. 

Mimerecument made by the USDA throughout the DEIS is that eradi- 
Corioneis teaciple and therefore the costs incurred during the program 
Peon los, OuLulay Of funds for the control of the boll weevil, 
whereas other programs will have their costs repeated annually. We 
do not agree with this assessment because we do not believe that the 
eradication program will be 100% ‘successful (particularily if no 
measures are taken to prevent migration of weevils from Mexico and 
Other infested areas). Therefore, additional funds will have to be 
spent. Furthermore, a successful IPM program oud establish a 
balance of beneficial insects and pests such that a natural and last- 
ing control would be achieved. Thus, imitual costs would not have vo 
be repeated annually. 

Without really discussing what is meant by a "nest management 


program" the USDA launches into a cost comparison of this and the 
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the eradication program which is very Mis ieading- 

The first assumption which is made is that only 85% of the 
acreage will be included in the program because of grower apathy; 
therefore, the average existing cost of control is uged for the 
remaining 15% of the -creage to wealculate cheytotal ices. we lite 
assumption is unjustified. If there is to.be 100/%,participarionmed 
the eradication program why should there be different exercise of 
authority for the pest management program? Thus, in recalculating. 
costs, we have assumed that. there would-be 100% participationmeos 
one could assume 85% participation in the eradication program): 
Furthermore, $148,050 was included for research and development 
costs. This is research which has been on-going and will continue 
to be done regardless of what program is adopted; “hence, tolinciuee 
this as a@ specific cost of the’ pest management program is uUnjustiivec 

Consequently, in recalculating the-cost for the pest managemene 
program we have used 483,848 as the total number of acres involved, 
to receive 4 applications at. $1.50, per application and, to, coctys2nce 
per acre for regulation. and scouting. The total cost of the pes 
management program would be $5,322,328 (as opposed to $5,855,994 as 
statedsin’ the DEIS); In comparing this figurejtouthe Ovhereprer. a 
costs ($13,441,915 for the existing boll weevil control and 
$69,920,874 for the eradication program) it becomes obvious that the 
pest management program is by far the most economical (costing 38% 
of the existing control program and 7% of the eradication program). 
It seems very curious that the DEIS should give it Such cursory 


treatment as to not even discuss the components of such a program! 
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In comparing the costs and benefits of the eradication program, 
various standards of comparison are used to make the program seem 
more favorable. Where the effect a Wildtite was considered, bee 
ete ue Cradicatvion program were compared to a’ “normal” program 
(p. 38) where chlorinated hydrocarbons (rather than organophosphates) 
are used. However, the benefits are calculated as a difference in 
bne Value Of the crop produced under the eradication program as 
Compared tO the Value of cotton produced using’ "no chemical controls" 
(ome eo in Other words, the worst standard of “comparison is Used 
Mimo Sukeunsoance..  environiienval costs are “compared To present 
Seysvems Of production which depend upon a lot of very toxic chemicals 
While the benefits are compared to a system which uses no chemicals 
CopmoenerscCouvrols) and, thus has a low productivity. If alternatives 
were adequately discussed, an IPM system would be outlined and costs 
end bpenetits Of the eradication program would be compared to this as 
eydeeitimate way of deciding which program is more beneficial in the 
tone run. 

Also, it was assumed that the value of cotton production under a 
pest management program would be half the existing yield losses with 
present controls (p. 43). This is a totally unjustified assumption 
and is not supported by any evidence in the DELS: 

2. Environmental and Health Effects 

Inadequate data are presented to truly assess the environmental 
and health effects of the eradication program. As °hnas*aiready-been 
discussed above, the bee kills are discussed, as are the detrimental 
Pr tects, or the pesticides on peneficial insects. There is no doubt 


that these insect populations will decrease and we question the USDA's 
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prediction that they wilL, reappear after the first, few years or the 
program during which time the heaviest spraying has taken place. 
(Fom instance, even aLivethe insects, return, if true; eradicauuon 
results, what. will the parasites and predators of the the boll 
weevil feed on?) 

The effect of malathion and guthion on terrestial and aquatic 
wildlife is deduced from a program in Michigan and Nebraska which 
used these chemicals. ata lower, dose rate, (0.64 1b./acre as compare 
to 1.25 1b./aere, (paw. 39 Jo — Ob Viously, these two programsuare sto: 
strictly comparabie. «Gonclusions From tests on malathion and utvicom 
on quavlyand birdlife\fail bo state the level of application Goo es 
so, that, one .cannot..determine whether these field tests are relevant 
No field studies on chlordimform (sic), Def, or Folex were performed 
On. aquatic, wpecLes, (p. 41).). No .consideration sof potentlarionvoe 
these various chemicals is given, even though malathion a known to 
potentiate other organophosphates. 

Human health effects are not considered at all. The USDA states 
that "protective measures" will be taken to protect man and animals 
(p. 34) but what these measures will be is anybody's guess! Certainly, 
use of chemicals, on suchpa.vastw.land area will be especially difizeviz 
to .control, and it) Ls) .tolbe. expected that ihe wpesticilde: resa duces aye 
travel, through drift .and trom land,run=-ol is sine appli cavers swine 
exposed as will residents of the area. Even though "trained personnel 
and, highly, trained.supervisors!, will apply ithe pesticides (oo saun 
one would expect a certain degree of human error, sloppiness, and 
accidents. ». The.DELS,;should_inelude dnformation on just whet type lot 


training is to be given: to these applicators. 
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While guthion is) about 100 times more toxic than malathion, 
having an Lbs 9 of 16.4 mg/kg as compared to 1650 mg/kg*, still 
inalathion has been known to cause severe allergenic reactions in 
Seleltive people. Furthermore, guthion is a suspect teratogen, 
Peete wetter Size and causing embryotoxicity in mice.** This 
MpPormavien and Other data on chiordimeform, Def, and Folex should 


nave seen presented in the DELS. 


onc fusion 

| The DEIS is very incomplete with regard to a discussion of avail- 
ep lewetvernatives and the health effects of the pesticides to be used. 
Mremweradicavlon program is by no means an integrated pest management 
program and it should not masquerade as such. The proposed program 

is environmentally destructive, detrimental to human health, and 
probagly will not succeed in eradicating the boll weevil. To, -<continue 
with this program would be a waste of enormous sums of taxpayers! 


money and we urge the USDA to reconsider its position. 


ee ee Ss 
= lienmen. f.J., Summaries of Pesticide Toxicity, Kansas: Assoc. 
of Food and Drug Officials of the Ue Lo Oo. 


** 


Revort of the Secretary's Commission on Pesticides and Their 
Relationship to Environmental Health, 1069), “Dp 665. 
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Instruction-Research-Extension Phone 845-2516 


September 30, 1975 


Deputy Administrator 

Plant Protection and Quarantine Program 
APHIS-USDA, Room 302-E, Adm. Bldg. 

14th and Independence 

Washington, D. C. 


Dear, Sir: 


I recently received a copy of the Draft Environmental statement for 
the Trial Boll Weevil Eradication Program. Attached are some comments I 
wish to make concerning several specific items in the proposal. 


My background is that of an entomologist-toxicologist with extensive 
experience working with insect resistance to insecticides and with the 
toxicity of insecticide: synergist combinations. For your information 
a copy of my vitae is enclosed. 


The main point I wish to stress is that several of the chemicals that 
are proposed for use in the program present serious possible human health 
hazards when used as combinations. In the absence of good mammalian 
toxicology data on the toxicity of these combinations, I urge extreme 
caution be followed in using any of these materials as mixtures. 


Some specific comments are attached. 


Sincerely, 


BG Pag f 


Frederick W. Plapp, Jr. 
Professor 


FWP/ar 
enclosures: 


= 
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The statement is made that chlordimeform in combination with 
azinphosmethyl or malathion will be used to prevent buildup of 
Heliothis populations. USDA should be advised that in work done 
here we have recently determined that combinations of chlordimeform 
with many organophosphates are synergistic in toxicity to H. 
virescens. Specifically, the toxicity of malathion:chlordimeform 
in mixture was 5.2 times greater than that of malathion only. 

This is fine for insect control, but should be evaluated in 

terms of mammalian hazard before use of combinations on a widescale 
basis is undertaken. A copy of a preliminary publication des- 
cribing chlordimeform synergism of insecticides against Heliothis 


is enclosed. 


The organophosphate defoliants Def and Folex have previously 
been demonstrated to be strong synergists for malathion against 
insects (F. W. Plapp and G. W. Eddy, Science 134: 2043, 1961, 
copy enclosed) and against mammals (J. E. Casida et al., Biochem. 
Pharmacol. 12: 73, 1963). The use of the defoliants in combinations 
with the insecticides could pose a serious health problem to 
pesticide applicators working in the program. I recommend that 
care be taken to insure that insecticide:defoliant combination 
sprays not be used in this program due to the possible human 


health hazards involved. 


As an expert on insecticide resistance, I cannot agree with 
the statement that "boll weevil experts" think existing insecticides 
will only be effective for 5 to 10 more years. Past experience 
has indicated that boll weevils possess the ability to become 
resistant to organophosphate insecticides. On the other hand, 
intensive use of insecticides such as would be practiced in an 
eradication campaign might very well speed the development of 
resistance. If this is so, the "no chemical" baseline for 


estimating benefits (Table 6) may not be valid. 
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UNITED STATES DEPARTMENT OF AGRICULTURE 


EXTENSION SERVICE 


Cocperating wilh, Land Grant 
Colleges and Universiliey 


WASHINGTON, D.C. 20250 


September 15, 1975 


SUBJECT: Draft Environmental Statement for the Trial Boll Weevil 
Eradication Program 


TO: F. J. Mulhern, Administrator 
APHIS 


This is an excellent report; however, we do have a number of suggestions 
which should improve the final statement. Our comments on the Draft 
Environmental Statement for the Trial Boll Weevil Eradication Program 
are as follows. 


We note that nothing is mentioned of the $350,000 provided by Congress 
in FY 1975 for cotton insect pest management in 11 boll weevil infested 
states, nor is the FY 1976, $1.2 million for management of boll weevil 
and other major cotton pests mentioned. This will be a significant 

and continuing contribution that will benefit cotton producers. 


A cost-benefit study is always difficult. However, a revision of the 
relative cost and benefits for alternative courses of action for boll 
weevil control might be worthy of consideration. Was a cost-benefit 
study on the Mississippi eradication experiment done? Data from a 
cost=benefit study of the Mississippi eradication experiment would 

be most helpful in developing a cost-benefit study for the larger 
trial in North Carolina or for a beltwide eradication program. The 
present cost-benefit study has a very serious deficiency. In comparing 
the costs and benefits from the eradication program with a pest manage- 
ment type program, it is assumed that a general cotton insect pest 
Management program would not be required after eradication of the 

boll weevil. This certainly is not the case because many of the 
cotton insects that cohabit cotton fields with the boll weevil are 
serious cotton pests in areas where the boll weevil does not exist. 


-Most entomologists agree that after eradication a pest management program 


would be required and that the cost would be somewhat similar to the 
present pest management program that includes boll weevil. Therefore, 
the cost of eradication with the necessary followup pest management program 
would be much greater than indicated; and, of course, the benefit-ratio 
of an eradication program would be reduced after eradication. A general 
insect pest management program would be required on at least 50 percent 
of the boll weevil infested acreage in the United States. In some areas 
the acreage requiring pest management would be essentially the same 
before and after eradication. This does not mean that boll weevil 
eradication is not a desirable goal or that many insect problems would 
not be lessened if chemicals were not used to control weevils. 


As 


One problem that must be addressed is the economic status and possible 
participation of private consultants in an eradication program. 

This would not be a major consideration in the proposed trial area.but 
would be a serious problem if eradication were extended to states 

such as Mississippi, Louisiana, Arkansas, and Texas where many private 
consultants offer these services to farmers. During the operational 
phase of the eradication program, which would probably last three years, 
the services of the private consultants would be unnecessary to farmers 
and would result in unemployment and economic losses for the private 
consultant because most insect problems would be handled by the Federal 
program. Private consultant services would be required for managing 
other insects after eradication but the consultants would lose customers 
for three years. In developing pest management programs, the USDA has 
been careful that state and federal programs do not interfere with private 
enterprise. 


The following comments refer to specific pages in the environmental 
statement. 


Page i, No. 2 -= the last sentence more accurately should 
read, “control of insects for boll weevil control." The 
previous statements infer that insecticides for boll weevil 
exceed all other pest control costs. This is not so when 
control of weeds and plant diseases are considered. They 
also are considered pests by most people today. 


Page i -- The first line of the last paragraph should more 
appropriately read, "the population eradication technology 
that will be utilized in the...." Suppression usually 
indicates something short of eradication. 


Page ii, No. 4 == this sentence should read, "alternatives 
considered to the proposed programs are: (1) organizing 

and implementing an areawide general insect management program 
which would include boll weevils." A pest management program 
for only boll weevils is impractical and would not be 
economically justifiable in many areas. 


Page 8, first paragraph -- it should be mentioned that some 
of these secondary pests are also serious pests in other 
cotton areas where boll weevils are absent. 


Page 9 -- it should be mentioned that the boll weevil has 

not moved into many western areas even prior to initiation 
of the 1964 containment program in Texas. An explanation 

should be given for this phenomenon. 


Page 14 -- the figures reflecting the cost of the Mississippi 
eradication experiment do not show inputs from the Cooper- 
ative Extension Service. It is our understanding that 
$52,000 of the monies indicated from Cotton Inc. were for 
Extension activities. Also, the Mississppi Cooperative 
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Extension Service provided in-house funds to support this 
program. These figures could be obtained from Mississippi 
Extension. 


Page 20 and 21 -- where the overall program strategy is 
described, it should be pointed out that the pre-program 
practices will largely be carried out by the Cooperative 
Extension Service. During the three years of the eradication 
operation, no indication is given that the regulatory phase 
will be supported by the Cooperative Extension Service to 
provide general education and information. This should be 
added to the list of program contributions for each year of 
the eradication program, 


Page 22, second paragraph -- states that "in-season insecti- 
cide treatments will be made in compliance with recommendations 
of the state research and Extension agencies." It will be 
helpful in an environmental statement to indicate which 
insects will be considered in this regard. 


Page 23, first paragraph -- what type of insecticides will 

be applied for treatment of incipient infestations in the 
second and third year of the program? No mention was made of 
the necessity for surveillance and maintenance following the 
main eradication thrust. 


Page 25, second paragraph -- states that "trap crops, consisting 
of selected areas of farmer cotton near the field borders and 
adjacent to boll weevil hibernation sites will be maintained 
in every cotton field." This needs some clarification. 

Do trap crops refer to early planted trap crops? Nothing 

is mentioned of bait stations or other techniques as an 
alternative to early planting of trap crops. Depending on 

the year, it is not thought possible to use trap crops, 

which are a key component of the eradication system, in 

some areas of the United States. This is because of time 

of planning and potential for early frost, or because wet 
cold springs often cause severe stand losses from seedling 
diseases. Also, any delay in planting of the Main crop will 
create late season insect problems. An indication should be 
given as to what will be done to assure success of the program 
in situations where trap crops cannot be planted. 


Page 43, last paragraph and at several points in subsequent 
pages and tables -- the cost of a pest management program 

is described as amounting to $1.50 per acre and regulatory | 
measures at $1 per acre. In fact, such a pest management 
program probably will not and does not significantly involve : 
regulatory measures. Therefore, we suggest deleting "regulatory 


eld 


and substituting "technical support" measures at $1 per acre. 

We also feel that $1 per acre will be much higher than required 
for technical support by Extension of such a program.for cotton. 
We now know that the technical support costs of a cotton insect 
pest management program can be reduced to about 25¢ per acre; 
grower costs for scouting and supervision may be $1.25-1.75 per 
acre. 


Page 43, last paragraph -- the statement indicates that in 

a pest management program, 15 percent of the acreage would 

not be included in a voluntary program. This is correct, 

but usually this 15 percent of the acreage does not sustain 
sufficient economic damage from boll weevils and other 

insects to justify growers' financial support attendant 

to conducting a pest management program. Of course, the number 
of acres in a pest management program will vary yearly depending 
on production costs and the market value of cotton. 


We hope that the above comments will be useful in preparing the final 
environmental statement. 


EDWIN L. KI A 
Administrator 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
ECONOMIC RESEARCH SERVICE 


WASHINGTON, D.C. 20250 


SEP 16 1975 


| OFFICE OF THE ADMINISTRATOR 





SUBJECT: 


TO: 


Review of "Draft Environmental Statement for Trial 
Boll Weevil Eradication Program" 


F. J. Mulhern, Administrator 
Animal and Plant Health Inspection Service 


We appreciate the opportunity to review this report. The 
selection of the Virginia - Carolina area for an expanded 
trial project should provide a good basis for determining 
whether the program should be conducted on a nationwide basis. 
If the program is economically feasible in the marginal 
Virginia - Carolina area, it should be feasible in the major 
cotton producing areas. 


The report includes a substantial economic analysis of the 
proposed program but no economic analysis of the recent 
Mississippi effort. The economic section indicates that over 
the three year period under study the program would provide a 
greater net return than current control methods but a lower 
return than pest management. This and other aspects of the 
report raise a number of questions. 


The eradication program appears to be offered as an alternative 
to the current pest management program. Certainly, the pest 
management program should continue even if the boll weevil is 
eradicated. The report implies a major share of current control 
costs are to control boll weevil. However, in most areas other 
insects, such as the Heliothis complex, are a greater problem. 
The report does not indicate how many insect sprays would be 
required after eradication of the boll weevil or how boll weevil 
eradication might improve efforts to control the remaining insect 


pests. 
This high-lights some of our reactions to the report. Enclosed 
are more detailed comments on the report prepared by two of our 


economists, Fred Cooke and Ted Eichers. If you or your staff 
have questions you may contact either of them directly. 


Ut wiet 


QUENTIN M. WEST 
Administrator 


Enclosures 
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UNITED STATES DEPARTMENT OF AGRICULTURE 
ECONOMIC RESEARCH SERVICE 
Commodity Economics Division 
Delta Branch Experiment Station 
Stoneville, Mississippi 38776 


August 29, 1975 


AIR MAIL 


SUBJECT: Review of "The Environmental Statement for Trial Boll Weevil 
Eradication Program" 


TO: Velmar Davis, Deputy Director 
Natural Resource Economics Division 


In response to a request for the fibers group to review a draft of "The 
Environmental Statement for Trial Boll Weevil Eradication Program," 
Irving Starbird forwarded this document to me. Below are my observations 
and comments on this draft. 


The first several pages of this document goes into considerable detail 


as to the economic importance of the boll weevil as an agricultural pest 


in the United States. The statement that the boll weevil is the most 


important agricultural pest in the United States was probably valid some 
years ago but in light of new insect problems in cotton, particularly 
the Heliothis complex, it is doubtful that this statement continues to 
be true. The statement that the boll weevil costs the U.S. economy 

$200 to $300 million annually in losses and control may not be valid 

in 1975. The Heliothis complex has become much more important and 
certainly now dominates insect control requirements in most of the 


rain grown portion of the Cotton Belt. 


The report continues with references to the possibility of reducing 
needs for insecticide applications to control the spider mite and 
Heliothis complex if the boll weevil is eradicated. There is a good 
deal of documentation to support this position. However, it should be 
pointed out again that the boll weevil has become an insect almost of 
no consequence in the mid-South and westward through Texas, yet inputs 


for spider mites, plant bug complex, and particularly the Heliothis 


compley. have steadily increased as these insects become more difficult 
to control. This report completely ignores the increase of resistance 
in the tobacco budworm, particularly to all insecticides currently available. 


In the principal state included in this study, South Carolina, the survey 
at the Pee Dee Experiment Station in 1974 indicated that 15 applications 

of insecticides were made on cotton by commercial cotton farmers in that 

area. Only two of these applications were specifically for the bol] 
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weevil. These two applications for boll weevils were made early in the 
growing season and certainly had an adverse effect on predator popula- 
tion in the cotton fields in this area which probably resulted in an 
increased need for control of the Heliothis complex. However, in this 
survey farmers reported that 12 to 13 applications were made solely 
because of the boll worm-bud worm complex. There were weevils in the 
field at the time of most of these applications, but they were not at 

a level to be considered of economic consequence. 


The tobacco bud worm particularly raises serious questions as to the 
ability to reduce significantly the number of insecticide applications 
if the boll weevil are eradicated in some areas. This insect, the 
tobacco bud worm, is considered completely uncontrollable in the Rio 
Grande Valley and the Coastal Bend of Texas, and is approaching this 
level of problem in the cotton growing regions of the mid-South. It 
would appear that an integrated pest management program is going to be 
required to control the Heliothis complex in the future. 


The highly dynamic nature of cotton production, that is the acreage 
produced, should be taken into account in any economic evaluation of 

a boll weevil eradication program. Dramatic increase in cost of pro- 
duction beginning in 1973 and continuing to date, coupled with rather 
widely fluctuating prices for cotton, make it likely that acreages will 
fluctuate widely within the next few years. The acreage estimates used 
for Virginia, North Carolina, and South Carolina would not apply to 1975 
conditions. The August 1 estimates for 1975 for these states are as 
follows: Virginia, no cotton; North Carolina, 57,000 acres; and South 
Carolina, 120,000 acres for a total of 177,000 acres in the three states. 


It would appear that some look at the long-range competitive position 

of cotton in these areas would be appropriate before this study is 
undertaken so that likely extreme variations of acreage can be taken 

into account. These variations may or may not have significant effect 
on the effectiveness of any boll weevil eradication program in this area. 


One method of analysis completely ignored in this statement was a look 

at competitive positions of other crops under present. production costs 
and expected returns to these crops. This statement completely ignores 
the possibility that the cost of producing cotton may be such that this 
crop will be grown on the ever-decreasing acreage in these areas. Also, 
the yield losses indicated in the latter part of the report in no way 
take into account the possibility of switching to other crops which would 
give a higher return than those indicated if the boll weevil cannot be 
controlled. Other crops could be substituted which would give better 
income. 
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On page 23, the statement that three applications of insecticide made 
on 5-day intervals from August 1 to August 15 will hold Heliothsis 
populations below economic levels does not appear to be able to be 
substantiated in light of current conditions in this area or other areas 
where the boll weevil is not considered a serious problem. It should 

be pointed out that on page 45 the assumption that the value of cotton 
would fall from $164.47 an acre to $50.32 per acre as a result of man's 
inability to control boll weevils with insecticides does not appear to 
be reasonable. There is little indication that the organophosphates 
will be completely ineffectual for insect control within the next five 
years. These materials are extremely effective on boll weevils even 
though repeated applications are required in years of serious boll weevil 
infestations. 


On page 46, the implication is made that all insect control in these three 
States is extended for boll weevil control. Reports indicate that this 
is simply not the case. Rather, that efforts to control the tobacco 

bud worm and the cotton boll worm account for"the largest portion of 
expenditures for insect control in cotton in these three states. Again, 
it should be pointed out that there is little doubt that if boll] weevils 
can be eradicated; and if no other insect problems such as plant bugs 
cause a need for early insecticide applications, that the need for 
insecticides for Heliothis control will be less. One serious unanswered 
question concerning the Heliothis complex is to what extent will this 
complex of insects require insecticide controls once the boll weevil is 
eradicated. 


Beginning on page 42, section 4 entitled "Relationship Between Local 
Short-Term Uses of Man's Environment and the Maintenance and Enhancement 
of Long-Term Productivity." This section is extremely confusing and the 
methods used to explain the computations of the tables of the economic 
statement are extremely unclear. Particularly on page 45, there is a 
statement in paragraph 2 that there is a consensus among boll weevil 
experts that the present control system (that is existing insecticides) 
will be lost beginning in 5 years and will be completely lost by the 10th 
year. The present insecticides used to control boll weevils have been 

in use longer than 10 years; and to reiterate, these insecticides continue 


to be effective. 


Table 1 must be accepted as presented except that any evaluation in this 
area should probably drop the consideration of the state of Virginia 
unless it is likely the cotton will be replanted there in the future. 
Past history of cotton leaving a region where only a small acreage is 
produced indicates that the infrastructure, particularly ginning, ware- 
housing and marketing to support cotton production does not come back. 
This table again tends to give the impression that all insect control 
in these three states are carried out solely for the boll weevil. This 


statement does not seem to be correct. 
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Table 2, Page 69. This table should be completely redone to take into 
account the change in cotton acreage which occurred since 1973 and 
should consider the potential acreage in the future when costs and price 
of cotton are considered and also comparative advantage when compared 
with other crops produced in the area. | 


Referring back to Page 46, in the explanation of computations of economic 
justification of this proposal. This explanation fails to point out that 
the direct cost of the eradication program over the specified period of 
time is greater than the benefits which would be realized from this 
program within that time. It is recognized that these benefits would 
accrue long after the program is completed. Yet there is then the 
question of the integrated pest management control for other insects 
which will be discussed later. | 


On Table 2, footnotes should be provided to clearly indicate the prices 
used for cotton lint and cottonseed in computations of this table when 
it is refigured to take into account recent changes in cotton acreages 
in these three states. The terminology used in Table 6 is very poor. 
Benefits should be described as gross benefits or gross increases in 
output as the cost of the programs associated with achieving these 
benefits are not included. They are gross benefits. The implication 
is left that they are total benefits. 


Table 7 clarifies this problem somewhat and is a good bit more straight- 
forward than Table 6. These numbers using the assumptions prssented 

in Tables 3 and 4 appear to be valid. This table seems to indicate an 
economic advantage for the use of pest management for these three states 
rather than eradication of the boll weevil. The figure under net benefits 
in Table 7 for eradication over pest management is a negative $30,359 ,000 
indicating that pest management would result in improvement in income in 
the conditions stated in this paper are $30,359,000 over eradication. 
That part of Table 7 that considers no chemical insect control as an 
alternative does not seem to be reasonable at this time. It might be 
reasonable in the future if the organophosphates were banned from use 

in agriculture or did become ineffective but neither of these seem to 

be imminent within a 5-year period. 


The figure in Table 7 under "Cost of Programs at Left", pest management 
when compared with costs of present controls should be $22,757,663 rather 
than $19,761,000. As both of these numbers are negative, it implies 

that the pest management would be much cheaper so there is an error in 
Table 7 for the pest management costs when compared with present control 
costs. This is derived by multiplying cost of present control $13,141,915 
times 3 which equals $40,325,745 then multiplying the cost of pest manage- 
ment program $5,855,994 times 3 which is $17,567;982. The cost of pest 
management program is subtracted from the cost of present control, and 
you get $22,757,663 reduced costs associated with pest management when 
compared with present controls. 
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Table 8 appears to add nothing to the economic analysis of this proposal. 
I found it impossible to verify the numbers under benefits or relate 
them to anything presented in other tables. Also, I could not verify 
the cost figure for present control on this table. The only benefits 
figure that I could verify was the negative $165,705,000 associated 

with loss of effective chemical control of the boll weevil. 


Summary: This statement appears to give unwarranted emphasis to the 
importance of the boll weevil under today's conditions in cotton pro- 
duction and in American agriculture. This is not to say that the boll 
weevil is still not a very important pest but it is extremely misleading 
to say that it is the most important pest in cotton or in American 
agriculture. 


The whole question of the Heliothis complex is not given enough attention. 
Indications in areas where the boll weevil is not a severe problem would 
indicate that the Heliothis complex will be with us to some degree whether 
we have to make applications of insecticides for the boll weevil or not. 
There is also the question of increasing problems from the plant bug 
complex which could result in a need for early season insect control 

for this group which might negate the effectiveness of eradicating the 
boll weevil. The economic explanation seems to be unduly complex and 

too little attention given to the comparative costs between pest manage- 
ment programs and eradication. It would appear that it would be 
reasonable to look further into the comparative advantage of using pest 
management techniques as opposed to eradication of the boll weevil 
particularly in this area of declining cotton acreage. 


There seems to be a need to look at the comparative advantage of cotton 
in the future for various cost of production and price expectations 
when compared with other crops that might be produced in the area. The 
economic explanations seem to be unduly complex and somewhat misleading. 
Table 7 is the most meaningful table if the error which has been noted 


is corrected. 


It is very likely that an effective, meaningful integrated pest manage- 
ment program for cotton is dependent upon the eradication of the boll 
weevil. The assumption that the eradication of the boll weevil will 
essentially eliminate insect control costs in Virginia, North Carolina, 
and South Carolina does not seem to be valid. It appears that integrated 
pest management programs for other cotton insects will be needed after 
the boll weevil is eradicated. The effectiveness of these pest manage- 
ment programs are probably dependent upon eradication of the bol] weevil. 
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If you have any questions concerning this review, please let me know. 


FLT LA. n 


wt 


FRED T. COOKE, JR. 
Agricultural Economist 


cc: Irving Starbird 











SUBJECT: 
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UNITED STATES DEPARTMENT OF AGRICULTURE 


ECONOMIC RESEARCH SERVICE 
WASHINGTON, D.C. 20230 


National Economic Analysis Division 


Aveust 21", *19'/5 


Review of Statement on APHIS Boll Weevil Eradication Program 


Velmar Davis, Deputy Director 
Environmental Studies 


I have looked at the "Draft Environmental Statement for Trial 
Boll Weevil Eradication Program.'"' This statement reports on: 
(1) a proposed action to conduct a 3 year trial boll weevil 
eradication program on about 0.5 million acres of cotton in 
Virginia, North Carolina and South Carolina to determine if 
such a program would be feasible on a national basis and (2) 
a review of a similar program conducted in South Mississippi 
ELomels Leto Loy. 


At the completion of the Mississippi effort the Pilot Boll 
Weevil Eradication Experiment Technical Guidance Committee 
reported, "That it is technically and operationally feasible 
to eliminate the boll weevil as an economic pest from the 
United States by the use of techniques that are ecologically 
acceptable." However, instead of immediately embarking on a 
national eradication program it was decided to conduct another 
pilot test in Virginia, North Carolina and South Carolina. 


The Virginia-Carolina area should provide a good test of the 
program. If the program is economically feasible in a mar- 
ginal area such as Virginia and the Carolina's it should be 
economical in the more efficient cotton producing areas. The 
proposal for the Virginia-Carolina project includes a sub- 
stantial economic cost benefit analysis section which indicates 
that the proposed program would be economically superior to 
current chemical control practices. But the 3 year net gain 
would be less than a fully implemented pest management program. 
The detailed background for some of the cost and benefit 
estimates are not included. Also, the net income analysis 
probably should cover more than the 3 year study period, as 

the boll weevil control costs for the eradication program would 
be zero after the third year, but the benefits would continue. 
It appears on the basis of the economic analysis presented, 

that when viewing a longer period such as 5 to 10 years the pro- 
gram would be economically justified. Net returns over the pest 
management program would be about $7 million in 5 years, and $60 


million in 10 years (table 1). 
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Whether or not the eradication program is carried out the pest 
management program should continue. Then there is a question 
as to over-lapping costs and benefits of the two programs. 

The whole matter of pest management in relation to the eradi- 
cation program should be given considerably more attention 
than is shown in this report. 


A serious criticisim of the report is that there was no 
economic analysis of the 1971-73 Mississippi Pilot program. 
The review of this activity, which constitutes half of the 
report, deals with the test procedures, areas covered and in- 
sect population counts. It would appear that an actual cost- 
benefit analysis of this activity would have been more 
meaningful than the hypothetical cost-benefit analysis of the 
proposed Virginia-Carolina program. Possibly the Virginia- 
Carolina cost benefit estimates are based on the Mississippl 
effort but this is not specifically stated. 


Much of the eradication benefit would appear to be in reducing 
early season spray activity so that predator populations of 
other pests such as the bollworm and tobacco budworm could build 
up. Therefore, the bollworm and tobacco budworm would be easier 
to control and fewer overall sprays would be required for cotton 
insect control. ; 


Since the boll weevil was introduced in the U.S. before the turn 
of the century it appears rather unlikely that present control 
would be completely lost in 5 to 10 years, as cited in the re- 
port. 


The impact of demand elasticities on growers' income has not been 
taken into consideration. Reduced cotton yields without the 
program should result in higher grower returns. The impacts of 
higher cotton prices would result largely in higher consumer 
costs for cotton goods. 


ees 


TED EICHERS 
Agricultural Economist 
Inputs and Finance Program Area 
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OFFICE OF 
INTERGOVERNMENTAL 


North Carolina Department RELATIONS 


EDWIN DECKARD 


of Administration DIRECTOR 


JAMES E. HOLSHOUSER, JR., GOVERNOR e BRUCE A. LENTZ, SECRETARY 


October 6, 1975 


USDA, APHIS 

1403 Varsity Drive 

Raleigh, North Carolina 

Dear Sir: 

Re: Draft Environmental Statement for Trial Boll 
Weevil Eradication Program, Virginia, South 


Carolina, and North Carolina. SCH # 100-75 


Enclosed you will find comments on the above reference, for 
your use and file. 


Sincerely yours, 


Jane Pettus (Miss) 
Clearinghouse Supervisor 


jP:mw 


Enclosure 





116 WEST JONES STREET RALEIGH 27603 (919) 829-2594 
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8 October 75 


MEMO TO : Jane Pettus 


FROM 


Art Cooper 


Review of Draft Environr ental. Impact Statement for 
Trial Boll Weevil Eradication Program, Virginia, 
South Carolina, and North Carolina - State Clearing- 
house #100-75 


SUBJEGL 


Review of the subject draft environmental impact 
statement has been completed by DM&R ard the following comments 
are submitted for your consideratioa. 


We anticivate no significant adverse forestry effects 
due to the two pesticides to be used in the eradication program. 
However, honey bee kills could have an indirect adverse effect 
on the seed bearing ability of. sore forest species as bees are 
important in the pollination process. 


Also unnecessary alarm coulc result from careless 
application of defoliants. Trees under forest conditions as 
well as more valuable shade trees coulad be affected. It is 
therefore suggested that special trairing of aerial applicators 
and an awareness of this possibility dusing the educational 
progran should be carried out. 


The N.C. Wildlife Resources Commission has also 
reviewed the subject document and has submitted their comments 
directly to Dr. Francis Mulhern wich t1:2. USDA in Washington,D.C. 


Thank you for this opportunity to comment on the 
Subject wiestt Eis. 
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OFFICE OF 
INTERGOVERNMENTAL 


North Carolina Department RELATIONS 


EDWIN DECKARD 


of Administration atte 


JAMES E. HOLSHOUSER, JR., GOVERNOR e BRUCE A. LENTZ, SECRETARY 





October 13, 1975 


USDA, APHIS 
1403 Varsity Drive 
Raleigh, North Carolina 


! + 
Dear Sir: 


| Re: Draft Environmental Statement for Trial 

| Boll Weevil Eradication Program, Virginia, 
South Carolina, and North Carolina; SCH 
File Number 100-75 


Please find attached additional comment submitted on the above 
referenced project. These comments were omitted from our original 
letter to you dated, October 6, 1975. Please include these comments 
in your records. 


| Sincerely, 


Ge Feo 


Jane Pettus (Miss) 
| Clearinghouse Supervisor 


JP :mw 





116 WEST JONES STREET RALEIGH 27603 (919) 829-2594 
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LY, AGRICULTURAL WASHINGTON, D.C. 
Sek RESEARCH 20250 290 
“aye SERVICE 


UNITED STATES OFFICE OF ADMINISTRATOR 
DEPARTMENT OF 
AGRICULTURE 


ocT 20 1975 


Subject: Draft Environmental Statement for the Trial Boll 
Weevil Eradication Program 


To: F. J. Mulhern 
Administrator, APHIS 


Enclosed are comments from our staff on the subject draft 
statement which we hope will be useful in preparing the 
final statement. If discussion of any of our comments is 
desired, please feel free to contact the appropriate ARS 
personnel, 


Loa presen bh 


}\ 


Ralph J. McCracken 
Associate Administrator 


Enclosure 
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UNITED STATES DEPARTMENT OF AGRICULTURE 295 


SOIL CONSERVATION SERVICE 
Washington, D. C. 20250 


SEP 26 19/75 


SUBJECT: EVT - Draft Environmental Impact Statement 
| Trial Boll Weevil Eradication Program 
Animal Plant Health Inspection Service 


TO: James Lee 
Deputy Administrator 
Animal Plant Health Inspection Service 


In response to your request of August 5, 1975, we have reviewed the 
subject draft EIS and have the following comment for your consideration. 


The ''Plan of Action,'' page 19, states that activities are to be 

carried out on 500,000 acres of land of which 5-10 percent is 

rolling hills. Activities listed on page 27 include destroying cotton 
and other necessary action to prevent volunteer cotton, etc. Actions 
which might result in leaving fields bare or unprotected during critical 
seasons may pose a significant erosion hazard. Provisions for temporary 
cover crops or other conservation measures to offset this hazard should 
be considered and featured in the plan. 


Thank you for providing us the opportunity to review the report. 


Toe 


Joseph W. Haas 
Deputy Administrator 
for Water Resources 
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NATIONAL AGRICULTURAL CHEMICALS ASSOCIATION 


THE MADISON BUILDING e 1155 FIFTEENTH ST., N.W. 


WASHINGTON, D. C. 20005 


CABLE: NAGRCHEM PH: 202 ¢ 296-1585 
- e - 


September 2, 1975 


Dre fF. J. Mulhern 

Administrator 

Animal and Plant Health Inspection Service 
U. S. Department of Agriculture 
Washington, D. C. 20250 





Subject: Request for Comments on the "Draft Environmental 
Statement for Trial Boll Weevil Eradication 
Program" as released July 25, 1975. 


Dear Dr. Mulhern: 


After due consideration of the above named document the 
National Agricultural Chemicals Association has no comments 
to offer at this time. Meanwhile, the National Agricultural 
Chemicals Association does wish to express its appreciation 
for the invitation and opportunity to submit comments. 


Sincerely, 


William Hollis 
Science Coordinator 


WH/db 





cc: Dr E. F. Alder 
Dr. W. H. Grimes 
DirewwenD. barly 
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Carter Stovall, Stovall, President 


Bruce Brumfield, Inverness W. T. McKinney, Jr., Anguilla 
Robroy Fisher, Greenville Mrs. Paul Pattridge, Batesville 
J. P. Love, Tchula O'Dell A. Sanders, Tunica 
Vice Presidents 
[A\ Paul Townsend, Jr., Belzoni, Treasurer 295 
‘ B. F. Smith, Executive Vice Preside:it 





THE D RGANIZATION OF THE YAZOO-MISSISSIPPI DELTA 





PROMOTING AND OEVELOPING THE ESC3G,N.O°M YY AND SODGHETY OF ITS AREA 
TELEPHONE: LELAND, MISS., 686-4041 STONEVILLE, MISSISSIPPI! 38776 
August 25, 1975 


Dr. Francis J. Mulhern 

Administrator 

Animal and Plant Health Inspection Service 
United States Department of Agriculture 
Washington, D. C. 


Dear Dr. Mulhern: 


We have had the opportunity to view the draft environmental impact 
statement on the proposed three-year trial boll weevil eradication 
program and wish to endorse both the statement and the proposed 
program. 


Although Mississippi is not in the trial program area, the results 

of this program will have far-reaching benefits throughout the entire 
"boll weevil area" of the Cotton Belt. In addition, elimination of 
the boll weevil should result in great environmental and economic 
benefits. 


Yours ey a truly, 


4 


B Ufo 
Executive Vice President 


BFS/d1 
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ROBERT R. COKER S. PRESSLY COKER, JR. EDGAR H. LAWTON, JR. 
PRESIDENT G TREASURER VICE PRESIDENT G SECRETARY VICE PRESIDENT 
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BAKERS FERIBEEED SEED SEED EaMPANY 


DAVID R.COKER (1870- a) FOUNDER 






a ¥ Y ZIP CODE: 29550 
EM. P. 0, BOX 340 
THE GUARANTEE OF QUALITY PHONE: AREA 803 NO. 332-8151 
H CABLE: CPSCO 
ARTSVILLE,9.C. gee 
U.S. A 
A August 27, 1975 


Dr. Frank J. Mulhern, Administrator 
Animal and Plant Health Inspection Service 
Room 316-A 

U.S. Department of Agriculture 
Washington, D. C. 20250 


Dear Dr. Mulhern: 


I have just finished reading the USDA Environmental Statement for 
Trial Boll Weevil Eradication Program which was prepared by you 
and your associates in APHIS. This is one of the most complete, 
factual, and convincing documents of its kind that it has ever 
been my privilege to see. 


I should like to express my deep appreciation and that of the 
members of the Beltwide Action Committee on Boll Weevil Eradica- 
tion, and our congratulations on a job well done. 


Again my sincere thanks to you and your associates in the USDA, 
and with kind personal regards, I am 


Rb R Cokiir— 


Robert R. Coker, Chairman 
NCC Beltwide Action Committee on 
Boll Weevil Eradication 


cc: A. R. Russell 
Jee. omith 


THE SOUTH'S FOREMOST SEED BREEDERS 
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